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Sec. 41.08.015. State geologist. The commissioner shall appoint the state geologist, who must be qualified by
education and experience to direct the activities of the division. (8| ch 93 SLA 1972)

Sec. 41.08.017. Hydrological and seismic hazard data declared to be of public interest.
(a) Systematic collection, recording, evaluation, and distribution of dataon the quantity, location, and quality of
water of the statein the ground, on the surface of the ground, or along the coasts, are in the public interest
and necessary to the orderly domestic and industrial development of the state.

(b) Systematic collection, evaluation, archival, and distribution of geol ogic dataand information on earthquakes,
volcanic eruptions, and engineering geology and identification of potential seismic, volcanic, and other
geological hazardsthroughout the state arein the publicinterest and necessary to orderly, safely, and cost-
effective development in the state. (§ 1 ch 41 SLA 1977; am § | ch 101 SLA 1983; am § 3 ch 36 SLA 1987)

See. 41.08.020. Powers and duties. (a) The state geologist shall conduct geological and geophysical surveys to
determine the potential of Alaskan land for production of metals, minerals, fuels, and geothermal resources; the
locations and supplies of groundwater and construction materials; the potential geologic hazards to buildings,
roads, bridges, and other installations and structures; and shall conduct such other surveysand investigations as
will advance knowledge of the geology of the state. With the approval of the commissioner, the state geol ogist may
acquire, by gift or purchase, geological and geophysical reports, surveys, and similar information.

(b) Inaddition, the division of geological and geophysical surveysshall:

(1) collect, record, evaluate, and distribute data on the quantity, quality, and location of underground, sur-
face, and coastal water of the state;

(2) publish or have published data on the water of the state;

(3) requirethefilingwithit of the results and findings of surveys of water quality, quantity, and location;

(4) require of water well contractors, the filing with it of basic water and aquifer data normally obtained,
including but not limited to well location, estimated elevation, well driller's logs, pumping tests and
flow measurements, and water quality eterminations;

(5) accept and spend funds for the purposes of this section, AS 41.08.017, and 41.08.035 and enter into
agreements with individual s, public or private agencies, communities, private industry, state agencies,
and agencies of the federal government;

(6) collect, evaluate, and distribute geol ogic data on seismic events and engineering geol ogy of the state;

(7) identify potential seismic hazardsthat might affect development in the state;

(8) inform public officials and industry about potential seismic hazards that might affect development in
the state.

(8 1¢ch 93 SLA 1972; am § 2 ch 41 SLA 1977; am § 7 ch 175 SLA 1980; am § 2 ch 101 SLA 1983; am § 4 ch
3% SA
1987)

FronT Cover: Field geologists Dave LePain (Division of Geological & Geophysical Surveys) and Jennifer
Burton (Anadar ko Petroleum) look southeast towar d the Brooks Range mountain front at Atigun Gorge.
Geologistsstationed at Galbraith Lake field camp in July 2001 witnessed this breathtaking rainbow late one
evening. Photo by C.G. Mull.
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FOREWORD

Sinceitsformation, the AlaskaDivision of Geological & Geophysical Surveys(DGGS) has pursued amission of helping
Alaskapreparefor thefuture. The dedication of DGGS scientiststo that missionisalarge part of thereason that | always
have believed that it was a privilege to be associated with our geological survey.

DGGS continually evolvesto meet the challenges of the times. Today we find that trustworthy information of all kinds,
including geologic information, is required on increasingly shorter notice. The report that is not availablein time for a
critical decisionisnot relevant. This poses a particularly challenging problem for geologistsin ayoung state. Pertinent
geologic dataisoften not available, and generating new geol ogic datarequiressignificant timeinthefield and real effort.
Recasting basic data into objective information that is useful to a wide range of constituents, or the issue at hand,
requires careful analysis and synthesis. To be credible, the checks and balances of the scientific method cannot be
circumvented. Thereare, however, many time-sensitiveimprovementsthat can be madein theway the Division’ sapplied
geological science activities are conducted.

DGGS s continually adopting new technol ogies and modifying its work practices to gain faster access to data and to
achieve more comprehensiveinclusion of both new data and datathat has been generated in the past. New technol ogy
is allowing our scientists to both conduct a more thorough analysis of alarger body of information and more rapidly
summarize the results. This annual report includes outlines of new technology and work practices that have been
incorporated throughout the Division’s projects.

Computer-based geographic information system (GIS) and relational database technologies are being actively adopted
and personally used by arapidly increasing number of our staff. Over half our geologists now have significant facility
with one or both of these technologies. The skill to use these new tools is resulting in insights and new ways of
interpreting geologic data that we did not imagine even afew years ago.

DGGS, jointly with the U.S. Geological Survey and the U.S. Bureau of Land Management, is developing a distributed
geologic data management system that has the goal of making all public-sector Alaska minerals-related geologic infor-
mation available viathe World Wide Web. This project, in particular, will beneficially transform the way DGGS manages
its own data and will improveits serviceto the state.

Geologic resources and conditions will continue to have a major role in the development of Alaska. Our citizens and
policy makerswill continueto need credible, objective geologicinformation for all regionsof the state. DGGSisinstitut-
ing the programs and technology that will ensure that they continue to have the geol ogic information they will need.

Sincerely,

e T S L
ST RS T RS

Milton A. Wiltse
State Geol ogist and Director
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I NTRODUCTION

LEGISLATIVE MISSION AND MEASURES STATEMENT

The following mission statement and accompanying measures are based on the statutory mandates of AS 41.08
and the guidance of the Alaska State L egislature.

DerarRTMENT OF NATURAL RESOURCES
Mission: Develop, conserve, and enhance natural resourcesfor present and future Alaskans

DivisioNn oF GEoLoGIcAL & GEOPHYSICAL SURVEYS
Mission: Determinethe potential of Alaskan land for production of metals, minerals, fuels, and geother-
mal resour ces, thelocations and supplies of groundwater and construction material; and the
potential geologic hazardsto buildings, roads, bridges, and other installationsand structures

(AS41.08.020)
Activities
Effort BusinessProcesses Outputs
33% Generate new geologic data and information that apply specifically Studies, published papers,
to Alaskamineral and energy resources, construction materials, and electronic publications,
geologic hazards digital databases

65% Compile, analyze, and publish summary reports and maps that identify ~ Studies, published papers,
source areas for minerals, energy resources, and construction materials  digital databases
and provide for the mitigation of natural geologic hazards

2% Help coordinate the geologic and archive activities of other state and Five-year priority list,
federal agencies Geologic Materials
Center archives

Results (Outcomes)

I.  Encourage private-sector investment in ventures that will develop Alaska’'s mineral, oil and gas,
coal, and construction materials
II. Mitigatethe adverse effectsof naturally occurring geol ogic hazards on the economy of Alaskaand
thesafety of Alaskans

Measures

1. Maintain the total value of Alaska’s mineral industry at greater than $1.0 billion dollars.

2. Acresof ground under private-sector mineral exploration.

3. Complete geophysical/geological mineral surveys of 1,000 square miles of Alaskaland at atarget
scale of 1 inch = 1 mile reported by category.

4. New acres of ground explored by the private sector for oil and gas.

5. Numbers of users reguesting information on the geology of Alaskafrom the DGGS web site.

6. Number of responsesto requests for information or assistance relating to engineering geology or
hazards in Alaska.
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HISTORY

The present Division of Geological & Geophysical
Surveys evolved from Alaska' s Territorial Department
of Mines. That heritage isreflected in the Division's
ongoing commitment to the application of geology to
improve the welfare of Alaska citizens. The name and
mission of the Division were stabilized in 1972 with
the passage of Alaska Statute AS 41.08.

Territorial Department of Mines, 1959

Division of Mines and Minerals, 1959-1966

Division of Mines and Geology, 1966-1970

Division of Geological Survey, 1970-1972

Division of Geological & Geophysical Surveys,
1972-Present

LEADERSHIP

Seven qualified professional geoscientists have served
as State Geologist:

Jm Williams, 1959-1971
William Fackler, 1971-1973
Donald Hartman, 1973-1975
Ross G. Schaff, 1975-1986
Robert B. Forbes, 1987-1990
Thomas E. Smith, 1991-1995
Milton A. Wiltse, 1995-Present

By statute the State Geologist also serves as the Direc-
tor of the Division of Geological & Geophysical Surveys
within the Department of Natural Resources (DNR) and
is appointed by the DNR Commissioner. Since the early
1970s, the State Geol ogi sts have been sel ected from lists
of candidates prepared by the geological community and
professional societieswithin Alaska—similar to thepro-
cess by which judicial appointees are selected. The
qualifications and responsibilities of the State Geolo-
gist and the mission of DGGS are defined by statute.

STATUTORY MANDATES

Alaska Statutes Sec. 41.08.010. Division of geologi-
cal and geophysical surveys. There is established in
the Department of Natural Resources a Division of geo-
logical and geophysical surveys under the direction of
the state geologist. (1 ch 93 SLA 1972)

Introduction

Sec. 41.08.015. State geologist. The commissioner of
natural resources shall appoint the state geol ogist, who
must be qualified by education and experience to direct
the activities of the Division. (1 ch 93 SLA 1972)

Sec. 41.08.020. Power s and duties. (a) The state ge-
ologist shall conduct geol ogical and geophysical surveys
to determine the potential of Alaskan land for produc-
tion of metals, minerals, fuels, and geothermal resources;
thelocations and supplies of groundwater and construc-
tion materials; the potential geologic hazards to
buildings, roads, bridges and other installations and
structures; and shall conduct such other surveysandin-
vestigations as will advance knowledge of the geology
of Alaska. With the approval of the commissioner, the
state geologist may acquire, by gift or purchase, geo-
logical and geophysical reports, surveys and similar
information.

LOCATION

TheDivision’ sadministrative headquarters and person-
nel were moved to Fairbanks in 1987. The close
proximity of the Division to the earth science research
laboratories of the University of Alaska Fairbanks cam-

pus has a strategic benefit to the DGGS program.

University staff and students areimportant adjunct mem-

bers of many DGGS project teams.

Current DGGS staff strength totals 25 permanent full-
time professional and support personnel, three
non-permanent professional geologists, a Director, and
seven student interns hired through the State of Alaska
internship program.

DGGS operates a Geologic Materials Center in Eagle
River, Alaska, staffed by one professional geologist
and one non-permanent junior geologist.

ORGANIZATION
DGGS is one of seven Divisions within the Alaska De-
partment of Natural Resources (fig. 1).
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Under the overall administration of the Director’s Office, The Division of Geological & Geophysical Surveysis
organized into four sections and the Geologic Materials Center:

The Director’s Office provides strategic planning for
the Division’s programs to ensure that DGGS is meet-
ing the needs of the public within the guidelines of AS
41.08.020, managesthe Division’ sfiscal affairs, and pro-
vides personnel and clerical services. The Director acts
as a liaison between the Division and local, state, fed-
eral, and private agencies; seeks out and encourages
cooperativegeologic programs of valueto the state; and
advises the Commissioner of the Department of Natu-
ral Resources about geologic issues.

The Mineral Resour ces Section collects, analyzes, and
makes available information on the geologic and geo-
physical framework of Alaskaasit pertainstothemineral
resources of the state. Summary maps and reportsillus-
trate the geology of the state’s prospective mineral
terranes and provide data on thelocation, type, and po-
tential of the state’s mineral resources. The Mineral
Resources Section seeksto improve the success of min-
eral discovery in Alaska so that new employment
opportunities are created for all Alaska citizens.

The Energy Resources Section generates new infor-
mation about the geologic framework of frontier areas
that may host undiscovered oil, gas, or coal resources.
Summary maps and reportsillustrate the geology of the
state’ s prospective energy basins and provide datare-
lating to the location, type, and potential of the state's
energy resources. The Energy Resources Section’ sscope
of activities includes work that seeks to identify local
sources of energy for rural Alaska villages and enter-
prises, and work that seeks to improve the success of
state-revenue-generating commercial oil explorationand
development.
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The Engineering Geology Section collects, analyzes,
and compiles geologic data useful for engineering and
geologic hazard mitigation purposes. Surficial-geologic
maps portray the distribution of surficial geologic ma-
terials and provide information on their, engineering
properties, and usefulness as construction materials.
Studies of major geol ogic hazardslike earthquakes, vol -
canoes, and landslides result in reports outlining
potential impacts on susceptible areas and expected fre-
guencies of incidence occurrence.

The Geologic Communications Section has the pri-
mary responsibility for transferring Division-generated
geologic information to the public and for maintaining
and improving public access to DGGS geologic infor-
mation. Increased utilization of computer technology is
resulting in faster preparation of mapsand reportsand a
wider awareness of Alaska geologic information avail-
able at DGGS. This section is coordinating the design
of acomputer-hosted database for the Division’ sdigital
and map-based geol ogic and geophysical data. The sec-
tion responds each year to an estimated 2,500 public
inquiries about geologic resourcesin Alaska.

The Geologic M aterialsCenter isthestate’ ssingle cen-
tral repository for representative geologic samples of
0il- and gas-related well cores and cuttings, mineral de-
posit core samples, and regional geologic voucher
samples. These materialsareroutinely used by industry
to enhancethe eff ectiveness and success of private-sec-
tor energy, and mineral exploration ventures. New
materials are continuously acquired. Accessto the ma-
terials at the GMC is free. To ensure that the value of
the GMC holdings is maintained over time, any new
data generated from privately funded analyses of the
geologic materials stored there must be donated to the
GMC database.
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RELATIONSHIPS WITH OTHER

STATE AGENCIES

DGGS provides other DNR agencieswith routine analy-
ses and reviews of various geologic issues such as
hazards evaluations of pending oil |easetracts, competi-
tive coal leases, geologic assessments of land trades,
selections, or relinquishments, mineral potential, and
construction materials availability. DGGS works closely
with the State Pipeline Coordinator’s Office when
geotechnical infor-
mation about future
access corridors is
needed. We have an
increasing amount of
interaction with the
Land Records Infor-
mation System group
in the DNR Support
Services Division as more of our geologic datais com-
piled and organized in digital format amenable to
merging with other land information. The DGGS en-
ergy group often works with geologic personnel in the
Division of Oil and Gas (DOG) on issues related to ru-
ral energy sourcesand in providing geologic control for
the subsurface oil-rel ated geol ogic anal yses conducted
by DOG. DGGS supplies the Division of Forestry with
information about the mineral resource potential within
state forests. Each year DGGS prepares an annual re-
port on the status of Alaska’ s mineral industry in
cooperation with the Division of Community & Busi-
ness Development of the Department of Community &
Economic Development. DGGS works closely with Di-
vision of Emergency Services in the Department of
Military and Veterans Affairs to design response sce-
narios for earthquake hazards events.

Funding to support work requested by other DNR agen-
ciesmostly hasbeen drawn from our yearly general fund
appropriation. For larger inter-division efforts, however,
the work is supported by interagency fund transfers,
Capital Improvement Project (CIP) funding, or federal
grants that supplement DGGS's general funds. We are
currently engaged in a cooperative project with the Di-
vision of QOil and Gas to characterize the sedimentary
petrology and reservoir potential of oil and gas explora-
tion targets in the North Slope foothills.

In summary, DGGS provides an ongoing geologic con-
sulting serviceto other DNR divisionsand line agencies
of state government. Typically these activities occupy
from 5 to 10 percent of our total effort. Over the last
few years, interagency funding from other DNR divi-
sions has been about one percent of our total budget.

Introduction

RELATIONSHIPS WITH LOCAL
GOVERNMENT

Most of the cooperative efforts implemented by DGGS
with borough and municipal governments are conducted
on amutually beneficial but informal basis. Notable ex-
ceptions are the cooperative efforts with Wrangell and
the Ketchikan Gateway Borough. The City of Wrangell
transferred $200,000 to DGGS to partially pay for an
airborne geophysical survey of high-potential mineral
lands near the city. Wrangell’s $200,000 was matched
by $300,000 from the U.S. Bureau of Land Manage-
ment and an in-kind contribution of DGGS expertise to
oversee theimplementation of the geophysical surveys
through the use of private-sector contractors. The
Ketchikan Gateway Borough cooperative project was
funded by contributions from the Borough, Sealaska
Native Corporation, the State Mental Health Trust Land
Office, the City of Thorne Bay, the community of
Coffman Cove, and the U.S. Bureau of Land Manage-
ment.

RELATIONSHIP WITH THE

UNIVERSITY OF ALASKA

DGGS has had a long and productive professional as-
sociation with the geoscientists and studentsin various
departments of the University of Alaska. University of
Alaska faculty
work as project
team members
on many DGGS
projects and
provide special
analytical skills
for generating
geochemical
and radiomet-
ric-age data. University students employed as DNR/
DGGS interns aso are an important part of the DGGS
work force. While working on current DGGS projects,
the studentslearn awidevariety of geology-related skills
ranging from conventional geol ogic mapping and sample
preparation techniques to modern digital database cre-
ation and geographic information systems. DGGS and
the University make frequent use of each other’slibrar-
ies and specialized equipment.

RELATIONSHIPS WITH FEDERAL AGENCIES
DGGS has ongoing cooperative programs with the U.S.
Geological Survey (USGS), the U.S. Bureau of Land
Management (BLM), and the U.S. Department of En-
ergy. Periodically, DGGS also engages in cooperative
programs with the U.S. Minerals Management Service
and National Aeronautics and Space Administration
(NASA). We have recently completed a cooperative
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program with BLM to upgrade the Alaska Geologic Ma-
terials Center in Eagle River and are now working with
BLM to catalog the thousands of mineral-related refer-
ence samples stored on site. DGGS also receivesfederal
funds from matching grants for which we must com-
pete nationally with other organizationson ayearly basis.
Inthe past we have been successful in securing fundsto
support mineral inventory mapping, surficial and earth-
guake hazards-related mapping, volcanic-hazards-
related work and studiesrelated to oil and gas potential
in Cook Inlet and the North Slope. We are not, how-
ever, assured of yearly success for any of our federal
grant proposals. These funds, therefore, sometimes
complement but do not replace state General Fund
money.

ALASKA GEOLOGIC MAPPING

ADVISORY BOARD

The Alaska Geologic Mapping Advisory Board guides
DGGS in pursuing its goal of providing earth science
information to the Alaskan public. A number of promi-
nent leaders in the geologic community with a variety
of backgrounds and a broad spectrum of experiencein
Alaskahave agreed to serve ontheadvisory board. The
purpose of the board is multifold:

- Toidentify strategic geologic issuesthat need to be
addressed by the state.

- To inquire into matters of community interest relat-
ing to Alaskageology.

- To provide aforum for collection and expression of
opinions and recommendations relating to geologic
investigation and mapping programs for Alaska.

- To make recommendations toward identifying
Alaska sdiverseresourcesand promoting an orderly
and prudent inventory of those resources.

- To increase public awareness of the importance of
geology to the state’ s economy and to the public’s
health and safety.

- To promote communication among the general pub-
lic, other government agencies, private corporations,
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and other groupsthat have an interest inthe geology
and subsurface resources of Alaska.

- To facilitate cooperative agreements between DGGS
and other agencies, professional organizations, and
private enterprise to develop data repositories and
enhancethe state’ sresourceinventory and engineer-
ing geology programs.

- To communicate with public officials as representa-
tivesof groupsinterestedintheacquisition of Alaska
geologic information.

-To enlist public support for statewide geologic re-
source inventories and engineering geology pro-
grams.

The board held its first meeting in Fairbanks on Octo-
ber 22, 1995, and meets at least three times a year to
discuss state needs, review DGGS programs, and pro-
vide recommendations to the State Geologist. The
members solicit and welcome comments and sugges-
tionsfrom the public concerning state needs and DGGS
programs throughout the year.

Members of the board are:

Jim Rooney

R & M Consultants, representing the engineering
geol ogy and geotechnical community

James W. Rooney, P.E., is President of R&M Con-
sultants, Incorporated, and an original partner of this
Alaskan engineering firm that celebrated its thirti-
eth year in businessin 1999.

Richard Glenn

VicePresident for Land, Arctic Sope Regional Cor-
poration, representing the interests of northern
Alaska

Richard Glenn is based in Barrow, Alaska, and has
first-hand knowledge of many of the geoscience
problems confronting the northern part of Alaska.

Curt Freeman

Avalon Development Cor poration, representing the
mineralsindustry

Curt Freeman is President of Avalon Development
Corporation, a consulting mineral exploration firm
based in Fairbanks, Alaska.

David Hite

Hite Consultants, representing the energy industry
Dr. David Hite is based in Anchorage, Alaska, and
has extensive knowledge of the geologic issues as-
sociated with Alaska' s oil industry.
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Paul Layer
University of Alaska Fairbanks Geology and Geo-
physics Department, representing theacademic com-
munity

Dr. Paul Layer is an As-
sociate Professor of Geo-
physics at the University
of Alaska Fairbanks and
is currently Head of the
Department of Geology
and Geophysics, a posi-
tion he has held for 5
years.

Irene Anderson
Sitnasuak Native Corporation, representing ru-
ral Alaskansinwestern Alaska

Irene Anderson is the Land Manager for the
Sitnasuak Native (village) Corporation headquar-
teredin Nome, Alaska. Mrs. Anderson hasfirst-hand
knowledge of the mineral, energy, and engineering
geology needs throughout a wide region of rural
Alaska.

Introduction

Norman Phillips

Doyon, Ltd. Native Corporation, providing a per-
spective from the largest of Alaska’s private-sector
regional Native corporations

Norm Phillipsisageological engineer serving asthe
Resource Manager for Doyon Ltd. Native (regional)
i Corporation. In this capacity Mr. Phillips oversees
the geol ogi c resource conservation and devel opment
efforts for an area encompassing much of interior
Alaska.

DGGS FYO2 PROGRAM OUTLINE

PROGRAM FOCUS

DGGSdevelopsitsstrategic programs and project sched-
ulethrough consultation with themany usersof geologic
information—state and federal agencies, the federal
Congressional delegation, the Alaska State L egislature,
professionals in the private sector, academia, and indi-
vidual Alaska citizens. Their input to DGGS programs
comesthrough the Alaska Geol ogic Mapping Advisory
Board, liaison activities of the Director, and personal
contact between DGGS staff and the above groups.

The FY02 DGGS program is focused primarily on
projects designed to foster the creation of future Alas-
kan jobs and revenue and the mitigation of adverse
consequences arising from geologic hazards. To main-
tain general prosperity, Alaska must encourage major
capital investment for job creation in the state. In the
near future, much of the economy will continue to de-
pend on devel oping the state’ snatural resources. Within
that future, subsurface energy and mineral resources con-
stitute amajor portion of the state’s wealth. Mitigating
the effects of geologic hazards helps preserve public

safety and private investments by fostering sound de-
sign and construction practices.

The role of DGGS in state revenue generation and the
maintenance of Alaska s economy is strategic. DGGS
provides objective geologic data and information used
by in-state, national, and international mineral and en-
ergy companies, construction companies, air carriers,
other DNR agencies, Department of Law, Department
of Community & Economic Development, Department
of Transportation & Public Facilities, Division of Emer-
gency Services, and the Federal Emergency Management
Agency. DGGS geologists assist prospectors, mineral,
oil, and gas explorationists, and others to explore for,
discover, and develop Alaska's subsurface resources.
DGGS is a central repository of Alaska geologic infor-
mation and a primary source of information for
mitigating geologic hazards (for example, volcanic haz-
ards, coastal erosion, and earthquake hazards). To focus
attention on Alaska's subsurface resource potential,
DGGS makes the state' s geologic information available
on statewide, national, and international levels.
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PROGRAM OBJECTIVES AND TASKS—FY02

STATE GEOLOGIST/DIRECTOR

The Director’s Office provides leadership and coordi-
nation for theactivitiesof the Division through the State
Geologist/Director and Secretary.

OBJECTIVES

1. Provide executive leadership for the Geo-
logical Development Component and act as
liaison between the Division and the DNR
Commissioner’ sOffice, other state agencies,
and local, federal, and private entities.

2. Stimulate discovery and development of
the geologic resources of the state through

support of detailed geological and geo-
physical surveys.

3. Mitigatetheadverse effectsassociated with
natural geologic hazards.

4. Provide secure archival storage and access
tothe state’ sgrowing legacy of oil- and min-
erals-related geologic reference cores and
samples, and other geologic data.

TASKS

1. Prepareannual Divisionfunding planinclud-
ing Alaska General Fund base budget, Capi-
tal Improvements budget, and federal initia-
tives.

2. Educate Alaskastate legislatorsand Alaska
federal delegation about the DGGS geologic
program and its significance.

3. Focus the Division's geologic expertise on
addressing Alaska’s highest priority needs
for geologic information.

STATEWIDE MINERAL RESOURCE APPRAISAL

Thedeclineof oil-generated revenuessuggeststhat Alaska
must movedecisively to strengthen abroader subsurface
resource economic base. To achieve this goal, Alaska
needs private-sector commitment of capital and talent in
non oil-related as well as oil-related industries. The min-
eral industry, however, will not commit major company
resources or succeed on an acceptabl e timeline without
dramatic advances in understanding the geologic envi-
ronments of the most prospective Alaska lands open to
mineral and other geologic resource development.

Alaskahas an accessibl e state land endowment of more
than 100 million acres, much of it chosen from a 350-
million-acre land pool because of perceived potential to
host mineral wealth. Currently the overwhelming ma-
jority of theselandsare not geol ogically or geophysically
surveyed at the detailed level or with the focus needed
to optimize mineral discovery and development. Re-
cently, a DNR/DGGS program of integrated geological
and geophysical mapping has been effective in attract-
ing new private-sector mineral investment capital to
Alaska. The purpose of the FY 02 Statewide Mineral Re-

source Appraisal Project isto produce, on a prioritized
schedule, the critical new geological surveysneeded to
sustain Alaska’ s mineral industry investments and pro-
vide management agencies with information needed to
formulate rational management policy.

The Statewide Mineral Resource Appraisal project also
participates in the Division-wide task of implementing a
publicly accessible, comprehensive, on-linecomputerized
Alaska geologic information database.
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The numerous elements of the Statewide Mineral Re-
source Appraisal Project are financed from a mixture of
funding sources: General Fund base budget, Capital
Improvement Projects funding, Federal Receipts, and
Program Receipts.

OBJECTIVES

1. Catalyze increased mineral resource explo-
ration in three mining districtswithin the next
threeyears.

2. Provide DNR, other state agencies, and the
public with unbiased, authoritative informa-
tion on the mineral resources of the state so
that rational land policy and investment de-
cisions can be made.

3. Provide an accurate current statistical and
descriptivesummary of thestatusof Alaska's
mineral industry for calendar year 2001.

TASKS

Project tasks and products financed by FY 02 base bud-
get General Funds, CIP Funds, Program Receipts, and
Federal Receipts:

1. Supportedin part by Federal Receipts, com-
pletethethird year of athree-year project to
acquire ground-truth geologic data of the
Fortymile mining district airborne-geophysi-
cal survey tract and publish the datacollected
as an interim geologic map at a scale of
1:63,360. These ground-truth data will pro-
videthegeologic control neededtointerpret
the airborne-geophysical data acquired in

FY99. This program also serves as the cur-
rent focusfor an ongoing Alaska-Y ukon co-
operative exchange of geologic and mineral
inventory data.

2. Conduct the first year of athree-year geo-
logic ground-truth mineral inventory orien-
tation survey of the Pogo geophysical tract
and summarize findings in an interim status
report. This mapping project isdesigned for
completion in 2 years following FY02.

3. Supported by Federal Receipts, compilemin-
eral deposit data files for four 1:250,000-
scal e quadrangl esthat encompass prospec-
tive mineral terranes.

4. Prepare DGGS's annual report on mineral
industry activity in Alaska, Alaska’ sMineral
Industry 2001.

5. Acquire, prepare, and rel ease private-sector
geologic and geochemical datafor the Delta
mining area in central Alaska.

6. Conduct airborne geophysical surveys of
three prospective mineral tracts: Broad Pass
survey, Bonnifield survey, and southeast
Pogo survey.

7. Publish asecond stageinterim geologic map
for a portion of the Talkeetna B-5 Quad-
rangle within the Iron Creek airborne geo-
physical survey tract.

8. Compile an electronic database of Alaska
state agency lithochemical data for access
viathe Internet.

9. Compile an electronic index of all Alaska
bedrock and surficial geologic mapping for
accessviathe Internet.

10. Supported by Federal Receipts, participate
in the construction of aDGGS geologic data
and information management system that
will provide access to minerals-related geo-
logical, geophysical, and geochemical data
viathe Internet.

11. Provideauthoritative briefingsabout the sta-
tusof Alaska smineral industry, state support
for mineral ventures, and recently acquired
geophysical and geological data at profes-
sional mineral industry conventionsand trade
shows, and in professional journals.

STATEWIDE ENERGY RESOURCE ASSESSMENT

The Statewide Energy Resource A ssessment project pro-
duces new geologic information about the state’'s oil,
gas, and coal resources. With the current reduction in
oil-generated revenue to the state’ s economy resulting
from declining oil field reserves, new areas of signifi-

cant hydrocarbon discovery are needed to maintain or
increase major revenue paymentsto the state. Thereisa
continual need for acquisition of fundamental geologic
data using modern concepts and techniques to enable
industry to better focus its exploration in prospective
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areas beyond the core Prudhoe Bay area.
Recent DGGS work in the western North
Slopeiscatalyzing industry interest inthe
west-central Arctic. Therefore, in FY 02
this project continuesto focus significant
effort on frontier state landsin the central
North Slope and within the southeastern
corner of the National Petroleum Re-
serve—Alaska (NPRA).

The Statewide Energy Resource Assess-
ment project also is pursuing a solution
for village and commercial enterprise en-
ergy needsinrural Alaska, and isworking
to implement a comprehensive statewide coal resource
datafile and provide the energy component of an inte-
grated DGGS geologic data management system.

Y ukon during FY 01 for the purpose of eval u-
ating thefeasibility of acoalbed methanetest
drilling program.
5. Compile existing geologic, seismic, and
The numerous elements of the Statewide Energy Re- geochemical data in preparation for and
source Assessment Project are financed from amixture evaluation of the hydrocarbon potential of
of funding sources: General Fund, Program Receipts, the Y ukon Flats Basin.
Federal Receipts, and Capital Improvement Project 6. Generate a report summarizing the reinter-
funding. pretation of high-resolution aeromagnetic
and gravity dataand asummary report onthe
gas potential of the Holitna Basin that incor-
porates al available data and makes recom-
mendations, if appropriate, for future work

OBJECTIVES

1. Catalyze active private-sector oil and gas
exploration on the North Slope beyond the

Prudhoe Bay fields.

that would be necessary to test for the pres-

2. ldentify sources of energy in rural Alaska ence of commercialy viable gas reserves.
for the local generation of heat and power. Collect coal samples from the Nulato and
3. Provide DNR, other state agencies, and the Kobuk River coa fields for proximate, ulti-
public with authoritative information relat- mate, and trace-element analyses and select
ing to the energy resources of the state so appropriate samples for gas isotherm stud-
that rational policy and investment decisions ies; enter these data into the National Coal
can be made. Resource Database System and prepare a
final report detailing coal resource data for

TASKS each codl field.

Project tasks and products financed by General Fund,
Program Receipts, and Federal Receiptsin FY02 are:
1.

Determinetheoil reservoir characteristics of
Nanushuk Group sandstones exposed along
120 milesof the northern Brooks Rangefoot-
hills to provide key geologic framework €l-
ements to catalyze future oil exploration in
the central North Slope.

Summarize the oil reservoir characteristics
of arepresentative collection of North Slope
and Brooks Range foothills strata from Car-
boniferousto Tertiary in age.

Publish adetailedinch-to-the-milescalegeo-
logic map for part of the North Slope (Philip
Smith Mountains Quadrangle).

Publish the processed data and data inter-
pretation of seismic data acquired in Fort
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STATEWIDE ENGINEERING GEOLOGY/CONSTRUCTION MATERIALS

The Statewide Engineering Geology project addresses
major engineering-geology and geol ogic-hazard issues
that affect public safety and economic well beingin de-
veloping areas of Alaska. DGGS conducts
engineering-geologic mapping to determine the distri-
bution and character of surficial deposits, their suitability
for foundations, susceptibility to erosion, earthquakes
and landslides, and other geologic hazards. Geologic
evaluationsof areas subject to major hazardslikefloods,
earthquakes, volcanic eruptions, and landslides help
predict the likelihood of future major events, forecast
the severity of hazards associated with them, and sug-
gest alternatives to avoid or reduce the effect of these
hazards. In addition to General Funds, several elements
of the Statewide Engineering Geology Project are par-
tially or largely financed from Federal Receipts or
Program Receipts.

A common view held by the general publicisthat insur-
ance provides the best protection against losses from
magjor disasters. However, in the wake of several recent
costly disasters from earthquakes, hurricanes, floods,
and landslides, insurers and the federal government are
re-examining past practices regarding disaster recovery.
Insurers are restricting coverage in whole regions, in-
creasing premiums and deductibles, and trying to move
toward a risk-based rather than a market-based pricing
system. Internally, the federal government isvoicing re-

sistance to the self-insurance practices of state and lo-
cal governments because after catastrophic damage to
infrastructure, these entities invariably turn to the fed-
eral government seeking monetary relief for recovery.
There is growing resistance by the federal government
to fund disaster recovery for damage that could have
been avoided through prior mitigation. Every person and
enterprise within Alaska’s high-risk communitiesis go-
ing to be directly affected by these policy trends.

Alaska' s communities at high risk from major geologic
hazards include the majority of Alaska's citizensand a
large majority of the state’s corporate headquarters. In
many urban areas, the state lacks the fundamental data
needed to guide the proper implementation of building
codes, land-use zoning, right-of-way siting, property in-
surance regulation, and contingency planning for adverse
natural hazard events. Within these towns and cities,
damage to existing infrastructure as well as individual
buildings can be reduced. Informed land-use zoning,
building-code application, and emergency planning can
reduce damage costs and casualties from future events.
However, economics dictates that mitigation measures
beimplemented first whererisk is highest. Because haz-
ards are not uniformly distributed even on alocal scale,
engineering-geol ogic and hazard maps become the first
source of information about where damage is likely to
begreatest and, therefore, where mitigation efforts need
to be concentrated. These maps are critical for emer-
gency planning and the allocation of emergency-
response resources prior to an adverse event.

The DGGS Construction Materials Resources project
providesinformation ontheriprap, sand, and gravel con-
struction materials needed for private and public
infrastructure construction. The information provided
expedites the design and planning phases of state and
private construction projects and hel ps control the cost
of those projects for which this information is avail-
able. Sources of construction materials are of special
concern in much of rural Alaskawhere coarse riprap is
needed for erosion control near townsand villages, and
gravel is needed for local and regional roads. During
FY 02, this project is focusing on mapping materials re-
sources in the Fortymile and Pogo mining districts of
east-central Alaskato support theexpansion of thestate's
mineral industry.

The FY 02 Statewide Engineering Geology and Con-
struction Material s projectsoutlined bel ow are supported
by General Fund, Federal Receipts, and Program Re-
ceiptsmoneys.
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OBJECTIVES

1.

Protect health and public safety by provid-
ing information on geologic hazards as they
affect human activity.

L ower the costs of construction design and
improve prior planning to mitigate conse-
guences arising from natural geologic haz-
ardouseventsand conditions.

Provide reliable engineering-geologic data
for informed land-use decisions by the gov-
ernment and private sector.

Identify sources of sand, gravel, rip-rap,
stone, and other geologic construction ma-
terials required to create the infrastructure,
roads, and other land-based transportation
corridor improvements necessary to support
expanded development of natural resources
and other local economic activities, such as
tourism, in the state of Alaska.

TASKS

Project tasksand productsfinanced by the General Fund,
Federal Receipts, and Program Receipts moniesin FY 02

are:

1.

Publication of aReport of Investigationsthat
includes user comments for a revised text
and set of 1:25,000-scal e site-response maps
depicting expected variations in ground-
motion amplification generated by 5 Hz,
1 Hz, and .35 Hz earthquake shaking fre-
quencies. This report and the accompany-
ing maps will be used in conjunction with
local building codesfor earthquake-resi stant
planning, design, and construction.
Publication of a 1:25,000-scale seismic soil-
type map of the greater Anchorage areathat
correspondsto provisionsof thelatest seis-
mic building codes.

Partially supported by Federal Receipts, pub-
lish tsunami-inundation maps for Kodiak,
Alaskaand initiate tsunami-inundation mod-
eling for other coastal Alaska communities.
Prepare generalized earthquake hazard maps
of coastal districtsinsouthern Alaskafor the
Alaska Coastal Management Program.
Partially supported by Federal Receipts se-
cured in FYQO0, publish a compilation of all
available information on active faults in
Alaska, including maps on a CD-ROM
showing fault traces digitized at 1:250,000
scale or larger and areport that presents all
information in a consistent format.
Producewritten eval uationsof potential haz-
ards in areas of oil exploration leases, land

7.

10.

11.

12.

Alaska Division of Geological & Geophysical Surveys

disposals, permit applications, coastal man-
agement reviews, etc., and respond to ver-
bal requestsfor information from other state
agencies, local government, and the general
public.

Conduct post-event hazard evaluationsin re-
sponseto unexpected major geol ogic events
(for example, earthquakes, volcanic erup-
tions, and landslides), providing timely
information dispersal to the public via elec-
tronic as well as traditional methods, and
providing event and continuing hazard in-
formation to appropriate emergency
management agencies.

Publish geologic maps of Mt. Spurr and
Shishaldin volcanoes for improved assess-
ment of hazardsfrom these activevol canoes.
Maintain and enhance the Alaska Volcano
Observatory Web site.

Provide oversight, coordination, and heli-
copter contracting for multi-team fieldwork
to conduct geol ogic-hazardsstudiesand seis-
mic network maintenance of active volca-
noesinthe Cook Inlet, AlaskaPeninsula, and
Aleutian Islandsregions.

Contingent on securing fundsto fulfill Fed-
eral Receipts authorization, participate in
volcano eruption response and hazard miti-
gation as needed to provide timely and ac-
curate warningsand eruption information to
emergency-response agenciesand air-traffic
controllers.

In support of the Statewide Mineral Re-
source Appraisal Program, complete the
ground-truth surficial-geologic and engi-
neering-geologic mapping of up to 500
square milesof high-potential mineral tracts
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to produce the geol ogic data needed to as-
sessthe placer-mineral resources, construc-
tion material resources, and potential geo-
logic hazards that may affect development
of Alaska smineral industry in these areas.

13. Update and expand the existing GIS-based
bibliography of industrial mineral sites in
Alaska, and publish thedatadigitally viathe
Internet and CD-ROM in order to document
and inventory Alaska s potential economic
commaoditiesand maketheinformation avail-
able to the public.

Program Objectives

14. Generate a geographically referenced com-
pilation of al publicly available data perti-
nent to engineering geology, geologic haz-
ards, and construction materials resources
aong the proposed natural gaspipelineroute
from Prudhoe Bay to the Y ukon border.

15. Supported by funds secured through acom-
petitive NASA grant process, apply remote-
sensing imaging and high-resolution digital
€levation modelsto eval uate the potential for
bypassed placer gold resourcesin the Coun-
cil mining district on the Seward Peninsula.

GEOLOGIC MAPS AND REPORTS

The Geologic Maps and Reports project edits, pub-
lishes, and disseminatestechnical and summary reports
and maps about Alaska' s geologic resources generated
by the Division’s technical projects. The maps and re-
portsrel eased through thisproject arethe state’ sprimary

vehiclefor widely disseminating factual information and
datarelating toitssubsurface mineral and energy wealth,
its geologic construction materials, and its engineering
geology. These documentsfocus attention on Alaska' s

most geologically prospective and useful lands and are
the authoritative basis for many of the state’ s resource-
related land policy decisions. They also stimulate
geologic explorationinvestment leading to resource dis-
coveries and subsequent major capital investments.
Timely availability of information derived from DGGS
geological surveys is a significant factor in creating a
more sustainable economy to offset the decline in

Prudhoe Bay oil production.

Thisproject began extensive use of theInternetin FY 98
to enhance the disbursement of the Division’sinforma-
tion and to provide state and worldwide access to the
Division's geologic information base. These efforts
have devel oped into amajor project to establish astate-
federal interagency Internet-accessible Alaskageologic
database management system. The Geologic Maps and
Reports project is financed through the General Fund,
Federal Receipts, and Program Receipts.

OBJECTIVES
1. Disseminate new, accurate, unbiased, Divi-
sion-generated dataonthegeology of Alaska
to the public at large, to interested DNR
policy and regulatory groups, andto all other
interested parties within one year of its ac-
quisition.
2. Preserve and manage the data and knowl-
edge generated by the Division’ sspecial and

ongoing projectsin an organized, readily re-
trievable, and reproducible form consistent
with pertinent professional standards.

3. Focus public awareness on Alaska's most
prospective mineral and energy lands.

TASKS
Project tasks and products funded by General Fund,
Program Receipts, and Federal Receipts are:

1. Publish and distribute the DGGS annual re-
port on Alaska's mineral industry.

2. Assemble and edit the technical and educa-
tional maps and reports of DGGS in both
conventional and digital format.

3. Supported by Federal Receipts, deploy all
of the existing DGGS geologic and geo-
physical mapsand reportsontheWorld Wide
Web so that they are accessible to mineral
and energy explorationists, engineering ge-
ologists, planners, engineers, and other in-
terested parties viathe DGGS Web page on
the Internet.

4. Supported by Federal Receipts, convert the
Division’s many kinds of fundamental geo-
logic data into an interagency relational
digital database system to facilitate its more
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effective use by DGGS, private-sector ge-
ologists, and other agencies.

5. Supported by Federal Receiptsfunding, cre-
ate National Geologic Map Database
metadata files required to make DGGS geo-
logic map data available through the federal
national geologic database Web site.
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6. Publishatri-annual newsletter of the Alaska
Division of Geological & Geophysical Sur-
veys to keep the public informed about
DGGS projects and products.

GEOLOGIC MATERIALS CENTER

The Geologic Materias Center (GMC) archivesand pro-
vides public accessto non-proprietary oil, gas, and coal
drill cores and drill-cutting samples, rock cores from
mineral properties, and processed ore, oil, gas, coal, and
source-rock samples. These samples are used by gov-
ernment and private-sector geoscientiststo improvethe
odds of finding new oil, gas, and mineral deposits that
will maintain the flow of state revenues and providein-
state employment. The Geologic Materials Center
Project is financed from the General Fund budget and
in-kind contributionsdirectly fromindustry. Theprivate
sector contributesthe cost of delivering all new samples,
sampl e preparation and analyses, samplelogs, and data
logs.

The holdings of the GMC are a continually growing as-
set that is compounding in value over time at little cost
to the state. The GMC facility is staffed by one perma-
nent Division geologist, one federally funded
non-permanent geologist, and numerous private-sector
volunteers. The GMC has formal cooperative agree-
ments with the U.S. Geological Survey, the U.S.
MineralsManagement Service, and U.S. Bureau of Land
Management to house and control their Alaskageologic
materials. A voluntary 14-member board advises the
GMC project leader and DGGS on matters pertaining
to the GMC.

OBJECTIVES
1. Enhance oil revenues and in-state employ-
ment opportunities by making oil, gas, and
mineral exploration more effective.

2. Advancethe knowledge of the geology and
resourcesinAlaska slow-lyingstructural ba-
sins favorable for oil or gas discovery.

3. Advancetheknowledge of Alaska smineral
potential by making availablerepresentative
samples of ores and drill cores from mineral
depositsthroughout the state.

TASKS

Project tasks and productsfinanced by FY 02 base-bud-
get General Funds, CIP Funds, Program Receipts, and
Federal Receipts:

1. Maintain the state’s interagency archive of
geologic materials (voucher samples of
rocks, oil-and-gas well processed samples,
core, rock thin-sections, ore samples, and
hard-rock mineral deposit core) acquired
from private companies and state and fed-
eral agencies.

2. Acquire and archive new geologic material
pertinent to Alaska' s energy and mineral re-
source development as they are donated to
the GMC.

3. Supported by Federal Receipts, inventory
and catalog al U.S. Bureau of Land Man-
agement mineral samples archived at the
GMC.

4. Establish and maintain the GMC sample da-
tabase on the World Wide Web so that the
catalog of the Center’ sholdingsisaccessible
to mineral and energy explorationists and
other interested partiesviathe Internet.
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TECHNICAL SUPPORT

The Technical Support group providesfinancial control
and administrative support for all other projects in the
Geological Development component including: secur-
ing lowest costs for goods and services; maintaining,
and when necessary, procuring vehicles for field work;
coordinating travel arrangementsand appropriate paper-
work to minimize travel expenses and field party
subsistence costs; negotiating a contract for field heli-
copter services; administering and monitoring grantsand
contracts; tracking and reporting project expenditures
to ensure cost containment within budget for all projects;
mail/courier services; assistance in personnel matters;
petty cash; and any other support necessary to further
increased efficiency or savingsin acquiring knowledge
of the geology of Alaska.

OBJECTIVE
1. Fecilitate the efficient execution of DGGS
programs and projects.

TASKS

1. Monitor grants and contracts (Federal, In-
teragency, and Program Receipts) to ensure
deliverables are produced on schedule and
within budget; ensure expensesare properly
billed against grants and contracts and re-
ceipts are collected promptly.

2. Provideaccurate, timely reporting of project
expenditures and current balances; encour-
age prudent money management.

3. Decrease the cost of transportation to the
field by coordinating personnel travel and
supply shipments; negotiate long-term heli-
copter contracts in cases where helicopters

are necessary; coordinate Division vehicle
use and decrease requestsfor reimbursement
for personal vehicle mileage.

4. Make travel arrangements and complete
travel authorizationsto ensure use of thelow-
est cost travel options.

5. Provide communication between remote
field camps and office, allowing for unfore-
seen circumstances, expediting field sup-
plies, and ensuring safety of field person-
nel.

6. Assist staff with personnel matters; keep
staff informed about changes in personnel
rules or benefits and ensure that all person-
nel paperwork complies with applicable
rules and regulations. Estimate future per-
sonnel salaries and benefits to assist man-
agement in making human resource deci-
sions necessary to efficiently produce the
greatest amount of resource information.

FEDERAL

RECEIPTS

Federal Receipts authorizations allocate grant or con-
tract funds received from federal agencies for
cooperative or matching fund projects such as investi-
gations of mineral and materials resources, energy
resource investigations, and geologic hazard assess-
ments. All these projects increase information on
Alaska s geologic resource base or the geologic engi-
neering parameters of natural conditions affecting
development activities and public safety. Most projects
are unique single- or multi-year projects that are imple-
mented as funds are avail able from cooperating federal
agencies.

OBJECTIVES

1. Maximizethereturnon AlaskaGeneral Fund
moneys expended to meet the mandate of
AS 41.08.020 through federal grant and co-
operative project funding in support of
Alaska' s geologic survey priorities.

2. Conduct geological and geophysical surveys
to determine the potential of Alaskan land
for the production of metals, minerals, and
fuels.

3. Determinethe potential geologic hazardsto
buildings, roads, bridges, and commerce
from earthquakes and volcanic eruptions.
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4. Conduct other surveys and investigations
that will advance the knowledge of the ge-
ology of Alaska.

TASKS
Tasks that will be financed in part by Federal Receipts
in FY02 are:

1. Completion of an airborne-geophysical sur-
vey of the prospective platinum-group metal
(PGM) terrane located on the south flank of
the Alaska Range west of Paxson, Alaska.

2. Complete the third year of a three-year
proj ect to acquire ground-truth geologic data
for the Fortymile mining district airborne-
geophysical survey tract and publishthe data
collected as a geologic map at a scale of
1:63,360.

3. Compile mineral-deposit data files for four
1:250,000-scal e quadrangl es that encompass
prospective mineral terranes.

4. Construct a geologic data and information
database system providing relational orga-
nization for DGGS minerals-related geologi-
cal, geophysical, and geochemical data.

5. Extend the ongoing DGGS tsunami-inunda-
tion hazards evaluation program to other
southern Alaska coastal communities.

6. In cooperation with the Division of Emer-
gency Services, University of Alaska Geo-
physical Institute, and coastal communities,
publish the Kodiak areatsunami-inundation
maps that were generated in FY01.

10.

11.

12.

13.

14.

Partially supported by Federal Receipts, pub-
lish a compilation of all available informa-
tion on active faults in Alaska, including
maps on a CD-ROM showing fault traces
digitized at 1:250,000 scale or larger and a
report that presents all information in acon-
sistent format.

Publish geologic maps of Mt. Spurr and
Shishaldin volcanoes for improved assess-
ment of hazardsfrom these activevol canoes.
Maintain and enhance the Alaska Volcano
Observatory Web site.

Design and construct the first of three core
components of a geologic database as part
of astate—federal Alaskageologic database
management system.

Publish the pre-drilling seismic evaluation
site assessments of the Fort Y ukon, Alaska
coal bed methane prospect.

Conduct field examinations of coal outcrops
within the Nulato and Kobuk coal fields to
collect new coal quality and quantity data
for inclusion in the Alaska coal database of
the U.S. Geological Survey’s National Coal
Resource Data System.

Conduct field examinations of oil-related
unitsinthe Y ukon Flatsbasin to help assess
the commercial oil potential of that area.
Add information on DGGS maps to the Na-
tional Geologic Map Database maintained
by USGS.

PROGRAM RECEIPTS

Thisproject allocatesfundsreceived from governments,
private industry, academic institutions, and the general
public from the sale of publications. The sale of these
publicationsincreasesinformation on Alaska sgeologic
resource base, or the geologic engineering parameters
of natural conditions affecting development activities.

OBJECTIVES
1. Maximize results from Alaska General Fund
and CIP moneys through Program Receipts
to meet the mandate of Alaska Statute AS
41.08.020.

2.

Provide for the timely release of mineral,
energy, and geol ogic construction materials-
related geol ogic datathat will focusattention
on the most promising Alaskalands having
thepotential tosustainor diversify Alaska's
economy, or on those lands having acritical
impact on Alaska citizens.

TASKS

1.

Reproduce DGGS publications, Public-Data
Files, and selected maps and reports on an
as-needed basisfor the public, state, and fed-
eral agencies.

17
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DESIGNATED PROGRAM RECEIPTS

TASKS

In FY02, the Division received funding through the
state's Designated Program Recei pts process from pri-
vateindustry to be used for the projectsdescribed below.

This project allocates funds received from local gov-
ernments, private industry, and the general public. All
of these projectsincrease information on Alaska’ s geo-
logic resource base, or the geologic engineering
parameters of natural conditions affecting development  Without Designated Program Receipts funding, these
activities. Most elements are one-time single- or multi-  projects would not be implemented.

year tasksthat areundertaken asfundsare availablefrom 1. The NPRA—Foothills project: This is the
cooperating agencies. We do not normally know in ad- third year component of the five-year
vance which projects, if any, will be funded during the NPRA-Brooks Range Foothills program
forthcoming budget year. designed to understand the detailed stratig-
raphy of Cretaceous-age sedimentary rocks

in the Brooks Range foldbelt and their res-
ervoir and source-rock potential in frontier
areas. The objective of this work isto gen-

OBJECTIVES
1. Maximizeresults from Alaska General Fund
and CIP moneys through Program Receipts

to meet the mandate of Alaska Statute
41.08.020.

erateindustry explorationinterestin frontier
regions of the North Slope. The preliminary

2. Provide for the timely release of mineral, results from the first year of this program
energy, and geol ogic construction materials- resulted in significant industry interest for
related geologic datathat will focusattention DGGS's FY01 studies and increased explo-
on the most promising Alaskalands having ration activity in eastern NPRA and
thepotential to sustainor diversify Alaska' s adjoining statelandsto the south.
economy, or on those lands having acritical
impact on Alaska citizens.

FY02 FINANCIAL RESOURCES SPENDING PLAN
Designated Statutory
General Federal Program Program Inter-Agency Direct Total by
Fund Receipts Receipts Receipts Receipts ChargeCIP  CIPs Section
Director/State
Geologist 0.0
Mineral Resource
Appraisal 419.2 481.0 30.0 250.0 1,180.2
Energy Resource
Appraisal 525.0 3221 175.9 21.2 31.0 280.0 1,355.2
Engineering
Geology 238.4 742.9 155.6 1,136.9
Geologic Maps
and Reports 568.0 295.7 30.0 25.2 918.9
Geologic Materials
Center 130.2 43.4 173.6
Technical
Support 1923 38.2 230.5
Total by
Funding Source| 2,073.1 1,885.1 30.0 175.9 240.2 61.0 530.0 4,995.3
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PROJECT SUMMARIES—FYO02

Alaska faces the challenge of developing a viable economy from our natural resources while protecting an envi-
ronmental legacy that is the envy of many. The Department of Natural Resources' Division of Geologica &
Geophysical Surveysis an integral partner in the team of state agencies that strive to meet this challenge. The
output from our projects provides the fundamental science required to guide critical policy decisions, catalyze
investment, mitigate the effects of geologic hazards, and improve the quality of life for al Alaskans.

The following overviews of the 29 projects that are being pursued by DGGS in FY 02 span the scope of our
legislative mission statement. Each of these projects is making a positive difference for Alaska. Each is imple-
mented through various cooperative agreementswith other state and federal agencies, in-house project teams, and
contract. We seek to leverage state General Fundsthrough these arrangements so that we can maximize the annual
coverage of our work.
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GEOLOGIC GROUND-TRUTH INVENTORY OF

FORTYMILE MINING DISTRICT GEOPHYSICAL SURVEY TRACT
Contact: David J. Szumigala, Mineral Resources Section, 907-451-5025, zoom@dnr.state.ak.us

In 2001, DGGS completed year three of a three-year
mapping program to provide geologic ground truth for
airborne geophysical surveys flown in the Fortymile
mining district in 1998. The Fortymile project is part of
DGGS' s airborne geophysical/geological mineral inven-
tory project, aspecial multi-year investment by the state
of Alaska to expand the knowledge base of Alaska's
geologic and mineral resources to catalyze future pri-
vate-sector mineral exploration and development and
to guide state planning. Major funding for FY01 and
FY02 fieldwork in the Eagle A-2 (see inset) and A-1
quadranglesisthrough thefederal STATEMAP program.
Thestudy area, in eastern Alaskanear the Alaska—Y ukon
border, is drained by the Fortymile River system and is
accessible from the Taylor Highway. In order to produce
maps with cross-border, geologically continuous units,
DGGS communicated with Canadian and USGS geolo-
gists participating in the Canadian NATMAP program.

DGGS efforts are focused on determining and
understanding the geol ogic framework of the Fortymile
mining district, especially with respect to placer gold
and lode mineral deposits. The district is the oldest
placer gold camp in Alaska; aluvial gold was first
discovered on Franklin Gulch along the Fortymile
River in 1886. More than 535,000 ounces of gold
have been produced from the district, but less than
300 ounces of this production were from lode min-
ing. Although no large-scale source(s) for the
district’s abundant placer gold resources have been
located, the historic Purdy lode gold deposit and the
recently discovered Napoleon lode gold prospect
occur within the study area. A Jurassic(?) platinum-
bearing ultramafic intrusion, and several small skarn
occurrences were identified and sampled by DGGS
within the Fortymile mining district, and the district
also hasthe potential to contain plutonic-related gold,
metamorphic gold, copper—molybdenum porphyry,
and vol canogenic massive sulfide deposits.

DGGS geologic work has delineated mappable units
and defined stratigraphy within three separate major
metamorphic suiteswithinthe' Y ukon—-Tananaterrane;
(1) upper Paleozoic greenschist-facies rocks of the
Chicken Metamorphic Complex, (2) pre-Mississip-
pian amphibolite-facies rocks of the Fortymile River
Assemblage, and (3) a mixed suite of greenschist-
faciesrocksincluding ultramafic rocks and the Upper
Paleozoic Nasina and Klondike Assemblages.
DGGS's preliminary “°Ar/*Ar data, and previously

published dates, indicate these metamorphic rocks have
been variably intruded by Triassic, Jurassic, and Creta-
ceous plutons and dikes, all of volcanic-arc affinity,
which decrease in abundance eastward. Bimodal Ter-
tiary felsic and mafic rocks of within-plate affinity occur
throughout the study area, and trace-element geo-
chemistry suggests some basalt in the areamay correlate
with Quaternary basalt in Y ukon. Extensive high-angle
faulting (with relatively young uplift) suggested by geo-
physical data was corroborated in the field and is part
of acomplex structural history in the area.

A series of geologic-framework and geophysical maps
at 1:63,360 scale, and reports containing geological,
geochemical, and geophysical data compilations have
been produced by this project during FY 00 and FY O1.
Results of DGGS's FY 02 work will be published by
June 2002, and all project maps and reportswill be made
available on the World Wide Web at the DGGS Web
site(http://wwwdggs.dnr.state.ak.us).

BEDROCK GEOLOGIC MAP OF THE FAGLE A2 QUADRANGLE, FORTYMILE MINING DiS TRICT, ALASKA

W
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GEOLOGIC GROUND-TRUTH INVENTORY OF

SALCHA RIVER-POGO GEOPHYSICAL SURVEY TRACT
Contact: Melanie B. Werdon, Mineral Resources Section, 907-451-5082, melanie@dnr.state.ak.us

During the summer of 2001 DGGS conducted a 21-day
field-based geol ogic mapping project within the bound-
aries of the Salcha River-Pogo airborne geophysical
survey. Thisisthefirst year of aplanned three-year study.
The geophysical survey covers 1,032 square miles in
the Big Delta Quadrangle, and includes portions of the
Salcha and Goodpaster River drainages. The objective
is to produce a 1:63,360-scal e bedrock geologic map of
the geophysical tract, and to evaluate the mineral re-
source potential of the area. Currently the southern
portion of the map areais of intense interest to the min-
eral exploration industry since it includes the Pogo
property (a high-grade, plutonic-related, 5.1-million-
ouncegold deposit). Many other promising gold targets
occur throughout the study area, and thereisthe poten-
tial for ultramafic-hosted, platinum-group-element lode
occurrences. The northern quarter of theregionisbeing
actively explored for metasediment-hosted base-metal
occurrences.

Several greenschist- to amphibolite-facies metamorphic
rock suiteswere delineated within the boundaries of the
Salcha River—Pogo airborne geophysical survey by pre-
vious mapping (1:250,000 scale). Contact relationships
between these suites are poorly known, and there are
conflicting interpretations in the literature. DGGS is
carefully locating these boundaries and determining the
types of contact relationships. DGGS has delineated
many high- and low-anglefaults, and we are attempting
to determinetheir sense of motion, cross-cutting relation-
ships, and timing. | dentification of low-angle structures
isimportant because they host some of the gold depos-

itsin Interior Alaska (e.g., Pogo, True North, Rhyolite
prospects). We are also testing a 75-kilometer displace-
ment model for the prominent high-angle,
northeast-striking Shaw Creek fault, which has impor-
tant implications for offset of lithologic units and
mineralization in the Pogo and Richardson areas.

Our detailed mapping documents a complex
polydeformational structural history within the metamor-
phic suites, and we have begun subdividing the suites
into metamorphic stratigraphic units. The metamorphic
rocks have been intruded by numerous igneous/meta-
igneous suites of varying ages (Devonian to Tertiary)
and compositions (felsic to ultramafic). DGGS efforts
have focused on classifying the many typesof plutonic,
volcanic, metaplutonic, orthogneiss, and augen gneiss
suites in the study area based on rock textures, petro-
graphic observations, mineralogy, modal percentages
determined from feldspar staining, major- and minor-
oxideand trace-element compositions, ages, geophysical
signatures, and trace-el ement-indicated tectonic origin.
Consistent classification will facilitate comparison of
these rocks and evaluation of their mineral favorability.

A reconnaissance geologic map (see inset) and results
of geochemical analyses from DGGS's summer 2000
reconnaissance fieldwork in the study area were pub-
lished in June 2001. Reports on DGGS's summer 2001
field mapping and analytical work will be published by
June 2002. DGGS plans to conduct additional fieldwork
within the Salcha River—Pogo geophysical survey
boundary in the summer of 2002.

BIG DELTA B-2 AND E-3 QUADRANGLES, ALASKA

by
HLB. Verda!, BJ Merwherry', qnd D). Semnigal’, and L. B’
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ALASKA RESOURCE DATA FILE PROJECT

(ALASKA MINERAL DEPOSIT DATABASE)
Contact: David J. Szumigala, Mineral Resources Section, 907-451-5025, zoom@dnr.state.ak.us

B complete ARDF avalable as an Adobe Acrobat file;
additions within the last six months in red

[0 ARDF update in progress

O no known mineral cocurrences

[0 update to be scheduled

DGGS has a cooperative agreement with the U.S. Geo-
logical Survey (USGS) as part of the federal

(MDIRA) pro-
gram. Theprimary objective of the Dataand Information
Rescue project isto ensure that all Alaskamineral data
are preserved in asafe and readily accessible format for
all potential users. Information on mineral resourcesis
important for management policy decisionsin both the
public and private sectors. Higher quality data should
lead to better economic, legislative, and environmental
decisions. One component of this program is a digital
(electronic) database of mineral deposits of Alaska
known as the Alaska Resource Data Files (ARDF).
These files are the first comprehensive update of
Alaska s mineral deposit database in a quarter-century.

Descriptions of mines, prospects, and mineral occur-
rences in the Alaska Resource Data Files are compiled
for individual USGS 1:250,000-scale quadrangles in
Alaska (see map) as USGS Open-File Reports and are
available for downloading from the USGS Web site
(http://ardf.wr.usgs.gov/). The records in the database
are generally for metallic mineral commodities only but

last updated 08/09/01

occasionally may include certain high-value industrial
minerals such as barite and rare-earth elements. Com-
mon industrial mineralssuch assand and gravel, crushed
stone, and limestone, and energy mineral s such as peat,
coal, oil, and gas are not included in this database.

Descriptions in the ARDF database are derived from
published literature, state mining claim files, state land
statusinformation, personal interviews, and unpublished
reports and data from various sourcesincluding DGGS,
theU.S. Bureau of Land Management, theUSGS, Alaska
Native corporations, and the mineral industry.

DGGS will complete 9 to 15 quadrangle mineral de-
posit record-setsthat meet peer review and USGSARDF
staff review criteria. DGGS minerals section geologists
andinternshave completed ARDFfilesfor theBig Delta,
Tanacross, Kantishna River, Charley River, and Ruby
quadrangles. In FY 02, final review comments will be
addressed for the Tanana and Melozitna quadrangles,
and DGGS staff will be completing the Eagle and Black
River quadrangles.
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ANNUAL ALASKA MINERAL INDUSTRY REPORT
Contact: David J. Szumigala, Mineral Resources Section, 907-451-5025, zoom@dnr.state.ak.us

DGGS produces an annual
summary report on the min-
eral industry in Alaska. The
report hasbeen published for
20 consecutiveyearsasaco-
operative venture between
the Department of Natural
Resources’ (DNR) Division
of Geological & Geophysical
Surveys and the Division of
Community & Business De-
velopment (DCBD) in the
Department of Community &
Economic Development
(DCED), with help from the
Division of Mining, Land &
Water (DMLW) in DNR. The
summary of the 2000 Alaska
mineral industry ismade pos-
sible by information provided
through replies to question-
naires mailed by DGGS,
phone interviews, press re-
leases, and other information
sources.

Publication of the annual
mineral industry report by
DGGS is motivated by
Alaska Statute 41.08, which
charges the division

Our objectiveisto supply information on Alaska smin-
eral industry in a timely manner to assist the mining
industry and foster abetter understanding of thesignifi-
cance of the mineral industry to Alaska’s private sector

and government.

ALASRA'S
Mineral Industry 1997:
A Summary

|F‘§3&;;Ihh': i
~ Mineral

:n:;'::f-.-m? :
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Alaska'’s Mineral Industry 1998

Avages's MiseraL InousTiy 20000
A SUMBARY Lo e

PO S THE L LAH 4T

Theannual Alaskamineral industry reportisakey source
of information about Alaska's mineral resource devel-
opment. Statewide and international circulation of the
annual mineral industry report informs the general pub-
lic, local and international mineral industry, and local,
state, federal, and international government agencies
about current activities within the Alaska mineral in-
dustry. The report serves as a barometer for the mineral
industry’s status in any given year and provides unbi-
ased, authoritative information. Government personnel
formulating public policy affecting resource and land
management rely on the report as an essential asset.
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GEOLOGY OF THE DELTA MINERAL BELT
Contact: Laurel E. Burns, Mineral Resources Section, 907-451-5021, laurel@dnr.state.ak.us

DGGS hegan a cooperative project with Northern As-
sociates, Inc. (NAI) to prepare and rel ease to the public
a bedrock geologic map of the Delta mineral belt. This
areaisin the eastern Alaska Range in the Tok mining
district about 85 km west of Tok. The Deltamineral belt
has been the subject of intense geologic investigation
since volcanogenic massive sulfide occurrences were
found there in 1976. The purpose of this project is to
release knowledge into the public domain that was pre-
viously availableto only afew private companies. Grayd
Resource Corporation (Grayd) is the present owner of
the geologic data and geologic materials upon which
this project is dependent and has given NAI permission
to use and disseminate the data.

According to Grayd Resources, from 1976 though 1990
about nine companies spent atotal of approximately $10
million on exploration in the Delta district. The money
provided geophysical surveys, geochemical data, drill
core, and geologic mapping at scales between 1:1,200
and 1:30,000. Many types of geophysical data includ-
ing CEM, PEM, magnetics, Max-Min EM (HLEM), IP,
arborne EM 225 line-km gravity, down-hole PEM, and
seismic datawere acquired. The amount of coretotaled
16,746 m for the 134 drill holes. Approximately 24,000
rock, drill core, stream-sediment and pan concentrate
samples were analyzed.

In 1993 American Copper & Nickel Company (ACNC)
and Pacific Northwest Resources Corporation renewed
exploration efforts in the area as a joint venture. They
were given access to previous mapping, drill core, and
other existing data. Between 1993 and 1998, these com-
panies spent about $8 million more in the area. During
these six years, these compani es conducted both recon-
naissance and detailed geologic mapping of the area,
analyzed an additional 2,600 rock samples and 1,890
core sampl es, conducted airborne and ground geophys-
ics, and drilled 44 holes totaling about 10,800 m.

More than 40 mineral occurrences have been discov-
ered at Delta. An inferred resource has been cal culated
for eight deposits. Study of the core and geol ogic map-
ping has led to a detailed stratigraphy of the area. The
stratigraphy suggests that massive sulfide mineraliza-
tion occursin at least four stratigraphic levels.

The geologic map will be produced in FY02 by NAI
and DGGS and will be based on the geologic mapping,
lithochemistry, airborne geophysics, and core drilling
that was carried out under the supervision of NAI per-
sonnel between 1994 and 1999 for American Copper &
Nickel Company and Grayd. More than 800 major ox-
ide and trace element analyses and samplelocations for
theDeltaMineral belt were rel eased as part of thisproject
in FYO1.
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AIRBORNE GEOPHYSICAL/GEOLOGICAL MINERAL INVENTORY

The Airborne-Geophysical/Geological Mineral Inven-
tory project isaspecial multi-year investment to expand
the knowledge base of Alaska's mineral resources and
catalyze private-sector mineral development. The project
seeks to delineate mineral zones on Alaska state lands
that have major economic value, can be developed in
the short term to provide high-quality jobs for Alaska,
and will provide economic diversification to help offset
the loss of Prudhoe Bay oil revenue. Candidate lands
for this project are identified on the basis of existing
geologic knowledge, land ownership, and responses to
solicitations for nominations from Alaska’'s geologic
community. Products resulting from these surveys gen-
erally include (1) 1:63,360-scale aeromagnetic and
airborne-electromagnetic maps, (2) 1:63,360-scale bed-
rock and surficial geologic maps, (3) 1:63,360-scale
mineral occurrence maps, (4) 1:63,360-scale land sta-
tus map, and (5) various other geological, geochemical,
and geophysical datacompilations.

For FY 02, the Division of Geological & Geophysical
Surveys (DGGS) initiated airborne geophysical surveys
in the western part of the Bonnifield district, the Broad
Pass area, and the area southeast of the Pogo deposit.
The Broad Pass and southeast Pogo surveys will con-
nect additional highly prospectiveterraneswith DGGS's
previously acquired geophysical data. DGGS believes
that geophysical datathat |eadsto abetter understand-
ing of the geologic framework hosting identified and
potential ore depositsin all these districts will stimulate
increased mineral exploration investment within these
belts of rocks and the surrounding areas. Data acquisi-
tion was completed by September 1, 2001. The data will
be released in early 2002.

The Bonnifield district is about 80 miles south of
Fairbanks, Alaska. Thedistrict extends acrossthe north
flank of the Alaska Range for approximately 40 miles
and is part of a larger mineral belt that extends into
Canada. Approximately 80,000 ounces of placer gold
has been mined from the region since 1903; most of the
placer gold has come from the western part of the dis-
trict. A major lode prospect in the area surveyed is the
Liberty Bell gold deposit. Gold and base-metal (cop-
per—ead-zinc) anomalies and mineral ateration zones
are known within the proposed survey tract.

TheBroad Passarea, |ocated near Cantwell on the south-
ern flank of the Alaska Range, contains plutonic rock
with unevaluated potential for porphyry copper—molyb-
denum, tin greisen, base-metal and precious metal
hydrothermal veins, plutonic gold deposits, and plati-
num-group elementsand issimilar to the Chulitnadistrict
immediately to the south. The area is crossed by the
Denali Fault and has extensive surficial cover. Existing
infrastructure makes this area unigue compared to most
of Alaskaand attractivefor mineral development if mine-
able depositsarefound.

The southeast Pogo areaisapproximately 50 milesnorth-
east of Delta Junction in the Goodpaster mining district.
Very little historical gold production is known in the
area; however, structural data interpreted from the pre-
vious Pogo geophysical survey suggests this area has
high mineral potential. Regional geology of the area
consists of highly deformed, high-grade metamorphic
rocks that were intruded by Cretaceous granodiorites
about 92 million years ago.

Ty
Fairoanks

survey

survey

|-Bonnifield

_~ Broad Pass

SE Pogo
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GEOLOGIC GROUND-TRUTH INVENTORY OF
THE IRON CREEK GEOPHYSICAL SURVEY AREA

In 1999 DGGS participated in a 15-day geologic field
mapping project in the Iron Creek airborne geophysical
survey tract. Geologists from the mineral research pro-
gram of the USGS cooperated with DGGS to benefit
from shared personnel and field expenses. The objec-
tive is to produce joint publications of interpreted
geol ogical and geophysical data, and to evaluatethemin-
eral resource potential of the areato catalyze and guide
future mineral investment. In FY02 we will be releas-
ing the final geologic map of the Iron Creek area.

A preliminary 1:63,360-scale geologic map (see inset)
was produced in 2000. It covers approximately 100
square milesof the southeastern quarter of the Talkeetna
Mountains B-5 Quadrangle, and is centered around
known copper prospects. Previously thelron Creek area
was mapped at 1:250,000 scale as predominantly Pa-
leozoic volcanic rocks with minor limestone lenses,
intruded by two plutons. Our new mapping identified
numerous other, previously unrecognized plutonic and
volcanic rocks, of many different compositions, with
probable ages ranging from Jurassic(?) to Tertiary. Ter-
tiary-aged, quartz-rich granitic plutons, rhyodacitedikes,
volcanic breccias, and basalt dikes were discovered in
the northern half of the map area. Other significant plu-
tonic bodies mapped include tonalite/trondhjemite,
granodiorite, monzonite, diorite/gabbro, and horn-
blendite.

A large portion of the central map areacontainsamygda-
loidal basalt, amygdaloidal gabbro, epidotized volcanic
breccias, and fine-grained mafic rocks. These mafic units
have many features characteristic of the Nikolai green-
stoneincluding (1) variable, but generally high magnetic
susceptibility, (2) bimoda TiO, values, (3) amygdules,
(4) associationwith Late Triassic limestone, and (5) scat-
tered quartz + hematite + epidote +/- chalcopyrite +/-
bornite +/- pyriteveinsand alteration. Thissuggeststhat
these rocks can be correlated with the Wrangellia ter-
rane. We also identified a separate unit consisting of
mixed metasedimentary and metavolcanic rocks that
have been intruded by mafic sills with alow magnetic
susceptibility, which tentatively may be correlative with
Paleozoic rocks to the east. In the southeastern corner
of the map area, another package of metavolcanic rocks
may be part of the Peninsular terrane.

The map pattern of the mixed metasedimentary—
metavolcanic—-mafic sill package indicates large-scale
folding of these unitsin the map area. A sub-parallel set
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PRELIMINAR Y GEOLOGIC MAP OF THE IRON C REEK AREA
TAL KEET NAMO UNTAINS B-5 QU ADRANGLE | ALAS KA

of younger, northeast-trending, high-angle faults was
identified, one of which has a component of strike-slip
motion based on horizontal slickenslidesalong thefault
surface. There also appears to be a major northwest-
trending, high-angle fault with north-side-down
displacement along the main fork of Iron Creek.

Therecognition of numerousnew plutonicrocksof vary-
ing compositions increases the potential of the Iron
Creek area for epithermal and pluton-hosted mineral-
ization. Numerous fracture- and shear-controlled
copper—iron prospects and small skarn bodies were lo-
cated and sampled. Quartz—sericite—pyrite alteration in
felsic metavolcanic rocks with a white mica “Ar/®Ar
plateau age of 145.7 Ma indicates Jurassic, plutonic-
related hydrothermal activity.

DGGS and USGS released analytical data and sample
locations from the Iron Creek area in fall 1999. Ages
for igneous and sulfide-bearing rock samples were de-
termined by “CAr/®Ar laser step-heating in 2000. For
FY 02, a geologic report on conodont analyses is in
preparation for publication in DGGS's

series. Conodont and argon age infor-
mation was incorporated into the final map of the Iron
Creek area, which iscurrently undergoing USGSreview.
This map will be released in FY02.
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COMPILATION OF ALASKA STATE AGENCY

LITHOCHEMICAL DATA
Contact: Laurel E. Burns, Mineral Resources Section, 907-451-5021, laurel@dnr.state.ak.us

DGGS has a cooperative agreement with the U.S. Geo-
logical Survey (USGS) as part of the federal Minerals
Data and Information Rescue in Alaska (MDIRA) pro-
gram. The primary objective of the MDIRA program is
to ensure that all Alaska mineral dataare preservedin a
safe and readily accessible format for all potential us-
ers. Information on mineral resources is important for
management policy decisionsin both the public and pri-
vate sectors. Higher quality data should lead to better
economic, legislative, and environmental decisions. As
part of this program, all minerals-related Alaska
geochemical data setswill beincorporated in acompre-
hensiveinteragency geochemical database system. One
component of thisprogramisadigital (electronic) data-
base of lithochemical data known as the Alaska State
Agency Lithochemical Data Project.

Theobjective of the Alaska State Agency Lithochemical
Data Project is to make more DGGS lithochemical data
accessible via the Interagency Minerals Coordinating
Group (ICMG) Web site. Aspart of thefederally funded
MDIRA project, during the past 3 years federal agen-
cies have made a concerted effort to systematically
organize their electronic geochemical-data files. That
effort is nearly complete for much of the federal quanti-
tative geochemical data. The Alaska Division of
Geological & Geophysical Surveys (DGGS) possesses
a significant amount of Alaska minerals-related
geochemical datathat have not yet been gathered into
organized data sets. Some of the data have not been
published; other setsare not in digital format and arein

danger of being lost. The vast majority of the datahave
not been digitally linked with geographic locations.

DGGS is assembling the various at-risk lithochemical
datathat hasbeen generated by DGGS, or in some cases
generated by the University of Alaska, organizing these
data into rational data sets and linking them with
georeferenced locations. The DGGS system will be de-
signed and implemented in a manner that is compatible
with U.S. Geological Survey PLUTO and RASS data
sets and will provide the data for the IMCG MDIRA
database and Web site. Thisproject isbeing conducted
in conjunction with USGS counterparts and the DGGS
MDIRA database project. Geochemical data and |ati-
tude and longitude sample locations are first being
compiled in a Microsoft Access database and will later
be reformatted to comply with IMCG data format re-
quirements.

We estimate this project will recover: 1,200 sets (one
sample equals one set) of major oxide analyses, 500 sets
of minor element analyses, 3,000 rock trace-element data
sets, and 500 or 600 mineral compositions data sets. An
additional 1,000 major oxide or trace-element data sets
fromunpublished Master of Sciencethesisresearch done
at the University of Alaska Fairbanks (UAF) also will
be included. Data exist for the areas of Haines, Lime
Peak, Chugach, Fairbanks, Talkeetna Mountains, Inte-
rior Alaska, Valdez Creek mining district, and
southwestern Alaska, aswell asothers.
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COMPILATION OF ALASKAN BEDROCK AND

SURFICIAL GEOLOGIC MAPS INDEX PROJECT
Contact: Laurel E. Burns, Mineral Resources Section, 907-451-5021, laurel@dnr.state.ak.us

DGGS has a cooperative agreement with the U.S. Geo-
logical Survey (USGS) as part of the federal Minerals
Data and Information Rescue in Alaska (MDIRA) pro-
gram. The primary objective of the MDIRA program is
to ensurethat all Alaskamineral dataare preservedina
safe and readily accessible format for all potentia us-
ers. Information on mineral resources is important for
management policy decisionsin both the public and pri-
vate sectors. Higher quality data should lead to better
economic, legislative, and environmental decisions. One
component of thisprogramisadigital (electronic) data-
base of bedrock and surficial geologic map locations of
Alaska known as the Alaska Map Index Project.

The objective of the AlaskaMap Index Project isto de-
termine the current status of bedrock and surficial
geologic mapping of Alaska and make this information
widely accessible to the mineral industry and others.
Currently, no up-to-date index of DGGS, USGS, BLM,
and USBM bedrock and surficial geologic maps exists.
The most conplete bedrock and surficial listing, Gallo-
way and Laney (1995), lacks DGGS and USGS data
published after about 1994 and completely omits any
BLM and Bureau of Mines mapping. Additionally, no

index map is included with this publication. The latest
listing and index of surficial geologic maps is Pinney
(1991). This publication includes USGS and DGGS
maps published through 1990 and a Series E-scale in-
dex map. The Alaska Map Index Project will collate,
expand, and update these indexes into a single, multi-
agency database of Alaskageologic mapping.

This project will generate a computer database index of
published bedrock and surficial geologic mapping in
Alaska. The database will contain geographically refer-
enced data in both map and table format for maps
published by the State of Alaska, Division of Geologi-
cal & Geophysical Surveys (DGGS), U.S. Geological
Survey (USGS), U.S. Bureau of Land Management
(BLM), and U.S. Bureau of Mines (USBM). A link to
the database will be placed on the Interagency Minerals
Coordinating Group (IMCG) Web site. Thedatabasewill
contain metadatafor the geologic maps, and index maps
showing map boundaries. Map boundaries and metadata
citations for DGGS maps will be linked to digital files
of the appropriate scanned maps that are accessible on
the web as .PDF files. Hardcopy versions of the index
maps and metadata will be published.

; Grover, M B., Miller, R.J., and
=1~ Smith, D., 1979, Bedrock
deoclogic map of the Fairbanks
A-3 quadrangle, DGGES,

scale 1:63.,360, 2 sheets.

Gilbert, TK., and Jones, G.W,
— 1263, Surficial geclogic map
of part of the southwestern
Fairbanks quadrangle, USGE,

scale 1:250,000, 2 sheets.
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NPRA-BROOKS RANGE FOOTHILLS PROGRAM
Contact: David L. LePain, Energy Resources Section, 907-451-5011, davele@dnr.state.ak.us

The goal of this five-year program, scheduled for
completion in FY 04, is to develop a detailed sequence
stratigraphic framework for Cretaceous sedimentary
rocks exposed in the foothills belt north of the Brooks
Range, between the Dalton Highway in the east and the
Del.ong Mountainsin thewestern Arctic. Thereservoir
quality of selected sandstone bodies

In addition, DGGS continued facies studies of sand-
stones and conglomerates of the Upper Cretaceous
Tuluvak sandstone during FY02. In outcrop this unit
contains rocks with excellent porosity and permeability
that suggest the horizon might be an excellent hydro-
carbon objectivein the subsurface. Oil-stained possible

and source rock potential of shalesin
the Cretaceous succession will then be [] Seavanirkiok Fm.
evaluated within this detailed strati- [] colilleGrp.
graphic context. The geographic focus [ NerushukGrp.and
of the FY 01 field season wasthe Chan- coeval rocks
. - Fortress Mtn. Fm.
dler Lake Quadrangle, shown in the B S
inset map below. DGGS will complete g % & . = Bathtub Graywackg
work in the Chandler Lake Quadrangle o5 &8 2 :’O';‘i'sﬁ(ﬁmg
during FY 03. The study will shift west- (4 g ceeC
ward toward the DeLong Mountains { Undiff. metamorohi
. e . phic
Quadrangle in FY 04. - o B ocs (M Dev-po)
v~ Misheguk Mtn.

. . ‘ - and Copter Peak
During the FY 02 field season, three Chendler Lake 7 Sllgphtgo’\r)ﬁ
detailed stratigraphic sections were | ||Qudrandemae ,,f L o™
measured through portions of the & Oil-stained Nanushuk
Nanushuk Group along the Kanayut eposre
River south of Umiat, at theconfluence | e . mg"”"“’k
of the Lupine and Sagavanirktok riv- [ Mull 1985

ers, at SlopeMountain along the Dalton

Highway, and along a small tributary to May Creek in
the Chandler Lake Quadrangle. In addition, stratigraphic
sectionsat Arc Mountain (AM) and Rooftop Ridge (RT),
begun during previous field seasons, were reexamined
for high-frequency sequence bounding unconformities.
Of particular economic significance, several sandstone
bedsin the Nanushuk Group at Arc Mountain exhibited
strong hydrocarbon odors. Over the past four field sea-
sons, oil-stai ned sandstones have been observed in the
Torok Formation and Nanushuk Group over alarge geo-
graphic area in the Chandler Lake, Umiat, and
Sagavanirktok quadrangles, including Alaska state-
owned lands. The Arc Mountain—Rooftop Ridge—
Ninuluk Bluff (NB) sections represent an important
north—south (non-marine to marine) transect through
Torok and Nanushuk depositional systems that helps
constrain pal eogeographic reconstructionsof the Lower
Cretaceous shoreline. Significant intraformational
unconformities have been identified in the Nanushuk at
Ninuluk Bluff, Arc Mountain, Rooftop Ridge, and Slope
Mountain. Of particular significance, unconformities
identified at Ninuluk Bluff are important in understand-
ing the distribution of potential hydrocarbon reservoirs
in coeval deepwater stratato the north in the northeast-
ern NPRA.

deepwater equivalents of the Tuluvak Formation were
examined east of the Dalton Highway along an unnamed
tributary to the Sagavanirktok River. Additional sam-
pling for organic geochemical analyses was also con-
ducted along the fold belt. The field data suggest the
presence of more oil-prone source rocks than indicated
by previous mapping in the area.

In conjunction with stratigraphic studiesduring the FY 02
field season, DGGS completed field checking digitized
copies of older 1:125,000-scale geologic maps of the
Chandler Lake and Umiat quadrangles. These maps are
part of a series of maps being digitized by the U.S. Geo-
logical Survey in a collaborative project. The quad-
rangles will be released in FY02-03.

Products will include: a 1:63,360-scale geologic map
of the Chandler Lake C-2, D-2, and part of D-1 quad-
rangles (see inset rectangle on map above; released fall
FY02); measured sections (released during the winter
following each field season); summary of the petrology
and reservoir quality of selected sandstone bodies (re-
leased winter FY03); and a report summarizing the
sequence stratigraphy and reservoir quality of Creta-
ceous rocks (released winter FY 05).
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NORTH SLOPE RESERVOIR CHARACTERIZATION STUDY
Contact: Rocky R. Reifenstuhl, Energy Resources Section, 907-451-5026, rocky@dnr.state.ak.us

The North Slope Reservoir Characterization project is
a joint DGGS/Division of Oil & Gas project funded
through a $21,000 Reimbursable Services Agreement
(RSA) from the Division of Oil and Gas. The goal of
this project isto summarize the reservoir characteristics
of arepresentative collection of North Slopeand Brooks
Range foothills strata, from Carboniferous to Tertiary
in age. The primary formations addressed are: Tuluvak
sandstone (Prince Creek Formation), Schrader Bluff For-
mation, Nanushuk Group, Torok Formation, Fortress
Mountain Formation, Cobblestone sandstone, and
Lisburne Group.

The area of study isfrom the Canning River on the east
to the Colville River on the west. The reservoir quality
of selected rocks will be evaluated by considering the
detailed components of therocks, depositional environ-
ment, regional geologic framework, and structural
framework. A total of 60 samples will be collected and
analyzed for porosity and permeability. Additionally, the

samples will be studied petrographically. Ten of the 60
samples will be of the Lisburne Group carbonate. The
remaining 50 samples will be sandstone.

Summer 2000 fieldwork indicates that sandstones and
conglomerates of the Upper Cretaceous age Tuluvak
sandstone contain rocks with excellent porosity and
permeability and also suggests that the Tuluvak is an
outstanding hydrocarbon reservoir objectivein the sub-
surface. Oil-stained, possible deepwater equivalents of
the Tuluvak sandstone were examined east of the Dalton
Highway along an unnamed tributary to the
Sagavanirktok River.

A DGGS report is scheduled for release in March 2002
in paper copy and in electronic format on the DGGS
Web site. Upon completion of this study, all rock
samples, with field locations and report, will be archived
at the DGGS Geologic Materias Center in Eagle River,
Alaska.
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PHILIP SMITH MOUNTAINS STATEMAP PROJECT
Contact: Ellen E. Harris, Energy Resources Section, 907-451-5024, ellie@dnr.state.ak.us

Geologic mapping in the northwest-
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related to the subsurface deposits of

the Prudhoe Bay—K uparuk oil fields

aswell asunitsmapped in ANWR and NPRA. Renewed
attention by the oil companies on plays outside of the
Prudhoe Bay—Kuparuk area is evident in recent lease
salesinthe National Petroleum Reserve-Alaskaand new
oil discoveriesin northern Alaska. In addition, shrink-
ing supplies and increased prices for natural gas have
resulted in exploration for natural gasin areas of north-
ern Alaskapreviously thought to be uneconomic. Many
petroleum explorationists, in particular those in smaller
companies, rely on DGGS for the continuity of map-
ping and stratigraphic studiesto improve understanding
of the geologic framework of the North Slope and ad-
vance their search for frontier plays.

During the summer of 2001 DGGS conducted 21 days
of geologic field mapping and support investigationsin
the Philip Smith Mountains entire C-5, and portions of
the D-5, D-4, C-4, B-5, and B-4 quadrangles. Objectives
included: completing sequence stratigraphic studies of
the Torok Formation and the Nanushuk Group to de-
velop detailed facies interpretations and eval uate these
units for reservoir potential; sampling for organic
geochemical analysisto evaluate hydrocarbon potential
in upper Triassic to Lower Cretaceous rocks; correlat-
ing units in the Ellesmerian and Lower Brookian
sequences to understand the structural transition from
parautochthonous rocks of ANWR to allochthonous
rocksof the central Brooks Rangeand foothillsand con-
straining the timing of what must have been polyphase
and syndepositional deformation of some of these units;

and petrographic studies to differentiate units and de-
fine provenance for Lower Brookian rocks. Support
investigations included sampling for organic geochem-
istry, porosity and permeability, micropaleontology,
invertebrate pal eontol ogy, pal ecbotany, thin section pet-
rographic studies, and gamma-ray spectrometer surveys.
This information will be used to evaluate petroleum
sourcerock and reservoir potential and to establish strati-
graphic relationships and facies changes, the necessary
components of a petroleum system.

Detailed surficial mapping, as well as engineering ma-
terial studies, is another component important to this
project. The Dalton Highway, the Trans-Alaska Pipe-
line System, and one of the proposed routesfor the new
natural gas line bisect this map area. This project will
provide assessments of material sitesand potential haz-
ardsalong theseroutes.

Products resulting from this project by June 2002 will
include:

1. Comprehensive geologic map at 1:63,360 scale
with supporting text.

2. Surficia geologic 1:63,360-scale map.

3. Construction material resources and geologic
hazards strip map along the Dalton Highway/
TAPS corridor.

4. All samples will be compiled and available in
ageographically referenced relational database.
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COALBED METHANE FOR RURAL ALASKA ENERGY
Contact: James G. Clough, Energy Resources Section, 907-451-5030, jim@dnr.state.ak.us

The Division of Geological & Geophysical Surveys
(DGGS) is evaluating the potential for local sources of
coalbed methaneto meet Alaska srural energy needsin
communities situated on or near coal basins. The pres-
ence and quantity of producible coalbed gas in these
basins remains unknown and untested until test drilling
can assess the quantity and quality of this resource.
Coalbed methane can belocally produced and consumed
using shallow well fields and short pipelines. Thisrela-
tively inexpensive, clean coalbed methane could have
considerable positive impact in villages that are now
isolated from the power grid by reducing pollution prob-
lemsfrom existing diesel generators, making alocal gas
production company possible, and alowing viable in-
dustrial development in areas that now use subsidized
or imported energy.

DGGS, in cooperation with the U.S. Geological Survey
(USGS) and the U.S. Bureau of Land Management—
Alaska (BLM), is taking the lead role in evaluating
Alaska’'s remote coal basins for their shallow coalbed
gas potential, and is focusing on three sites that have
the highest potential for coalbed gas: (1) Wainwright
onthewestern North Slope, (2) Fort Y ukonintheY ukon
Flats, and (3) Chignik area communities on the Alaska
Peninsula.

In 2000, DGGS entered into a cooperative research
agreement with the Kansas Geological Survey to con-
duct a shallow seismic study at Fort Y ukon to evaluate
the lateral continuity and thickness of coal seams be-
neath the community. The field portion of the project,
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funded by State CIP and U.S. Department of Energy
(DOE) funds, was completed between March 31 and
April 14 when approximately 8.5 line miles of seismic
reflection study was conducted using the Kansas Geo-
logical Survey’s IVI mini-vibrator that was flown from
Fairbanks to Fort Yukon on an L-382 Hercules aircraft.
Initial processing of the acquired data shows excellent
vibration transmission through the permafrost zone to
subsurface layers. There are a number of significant re-
flectors present, including the top of the lignite
(~1,200 feet) and indications are that the coal-bearing
zone may be up to 200 feet thick.

Following the completion of site assessment by DGGS,
USGS, and BLM, the next step is to drill a minimum of
two wells per site. The first well is used to determine
the stratigraphic position of coalsfor subsequent coring
in the nearby second well. Coalsin the second well are
then cored and measured for gas content by canister
desorption. The two wells are then used for hydrologic
testing by pumping one well and monitoring water table
response in the other well. Environmental concerns are
assessed by chemical analysisof the coalbed water pro-
duced during these tests. The data gathered by this
project will quantitatively estimate the gas in place,
pumping requirements for production, and the disposal
requirements for the produced water.

DGGS is currently working with the U.S. Department of
Energy’s Los Alamos National Laboratory to obtain the
funding to devel op coiled-tubing microholedrilling tech-
nology with the capability to drill to depths of 3,500 feet
at approximately one-third the cost of conventional
coalbed gas drilling, estimated to be as high as $1.8 mil-
lion per site. The University of Alaska will participate
with DGGS, Los Alamos, USGS, and BLM in the devel-
opment and implementation of this new technology.
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YUKON FLATS BASIN HYDROCARBON POTENTIAL STUDY
Contact: James G. Clough, Energy Resources Section, 907-451-5030, jim@dnr.state.ak.us

The Division of Geological & Geophysical Surveys
(DGGS) together with the U.S. Geological Survey
(USGS) will evaluate the coal and associated shale and
sandstone strata of the Y ukon Flats basin and provide
new scientific data on coal quality, sedimentary facies,
depositional environments, and hydrocarbon reservoir
potential.

Background: Several aspects of the Y ukon Flats basin
impede evaluation of its energy resource potential:
(1) the tectonic origin of the basin is complex and not
well known, (2) detailed information on the stratigra-
phy and depositional systemsin thebasin doesnot exist,
(3) the presence and locations of coal and petroleum
source rocks is uncertain, and (4) the favorable distri-
bution of reservoir and topseal sediments relative to
potential source bedsisunknown. The Y ukon Flats ba-
sin cannot be considered for energy resource exploration
until the surface and subsurface geology, asit relatesto
coal, oil, and gas accumulations, is better known.

Geologic setting: The Yukon Flats basin
is a 65-million-year-old extensional ba-
sin associated with strike-slip movement
along the Tintinafault system. The basin

T cormamic rocn fansin 18] .
Arrprrrdian) Ban arl

Asiaand China). Therefore, it is possiblethat |ake sedi-
mentsin the Y ukon Flats basin may include oil-prone or
gas-prone organic material. In addition, extremely rich
oil-prone marine source rocks (tasmanites) are known
from a few widely scattered localities in the pre-Ter-
tiary sedimentary bedrock in the Christian Quadrangle
north of the Y ukon Flats basin. While the |ateral extent
of these rocks is unknown, it is possible that they ex-
tend under at |east part of the Y ukon Flatsbasin. Potential
reservoir sandstones may be present in structural and
stratigraphic trapping configurations, and |ake sediments
could serve as reservoir topseals. Given the thickness
of thebasinfill and assuming ageothermal gradient simi-
lar to the Nenana basin, temperatures conducive to
petroleum maturation and expulsion occur below 7,000
to 10,000 feet. These attributes, combined with therela-
tive proximity to the Trans-Alaska pipeline and the
Y ukon River, make the Yukon Flats basin an attractive
frontier basin for exploration. However, the lack of a
basin-wide synthesis of the tectonic setting, structural
geology, stratigraphy, and thermal regime discourages
exploration activities.
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ventional gasand oil) for the Y ukon Flats. W AR
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ist in the Kandik basin thrust belt
immediately to the east of the Y ukon Flats.

Late Cretaceous to Tertiary sedimentary

strata (45 to 65 million years old) of the

Tozitnaterraneis present in widely scattered exposures
around the margins of the Y ukon Flats basin. These ex-
posures, combined with gravity and two-dimensional
seismic data, indicate the basin is filled with at least
15,000 feet of nonmarine sediments. Seismic strati-
graphic observationsindicate the basin-fill iscomprised
of three stratigraphic cycles, each including different
proportions of lake and river sediments. Extremely rich
oil-prone source rocks are known from lake sediment
successionsin other basins around theworld (southeast

Products: DGGS will synthesize the existing industry
dataset and integrate it with new site-specific fieldwork
around the perimeter of the basin to develop an up-to-
date interpretation. Products include: compilation of all
shallow borehole and lithological data; sandstone pe-
trology including mineralogy, cements, porosity,
provenance, and diagenetic history; depositional facies
and hydrocarbon reservoir potential of Tertiary sand-
stones; and coal quality and stratigraphic datainput into
the NCRDS.
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HOLITNA BASIN ENERGY RESOURCE STUDY
Contact: David L. LePain, Energy Resources Section, 907-451-5011, davele@dnr.state.ak.us

The Division of Geological & Geophysical Surveys
(DGGS) is conducting a one-year study to evaluate the
potential for gasin Tertiary strata of the Holitna basin.
A local source of gasin the Holitna basin would meet
the needs of neighboring communities and promote de-
velopment of nearby mineral resources, such as the
Donlin Creek Mine. Little detailed information is avail-
able regarding the geology of the basin, which
discourages future exploration of the basin’ senergy re-
sources.

TheHolitnabasin isasubsurface strike-slipbasin south
of the Kuskokwim River, near the village of Sleetmute.
Gravity datasuggest that the basin contains up to 6,000
meters of Tertiary-age sedimentary rocks. The location
of the basin astride the Farewell fault suggests that its
formation and fill are related to right-lateral strike-dlip
motion on the fault. No exposures of the basin-fill ex-
ist, making direct evaluation of itsgas potential possible
only through an expensive drilling program. However,
exposures of Tertiary-age coal-bearing rocks are present
northeast of the Holitnha basin, along a northeast-trend-
ing belt that straddles the Farewell Fault. During the
FYO1 field season DGGS conducted detailed strati-
graphic studies of Tertiary strata in this belt to

characterizethereservoir quality of sandstonesand con-
glomerates, and the gas potential and thermal maturity
of coals and carbonaceous shales. In addition to doing
fieldwork, DGGS is reinterpreting high-resolution aero-
magnetic dataof theregionand is pursuing the purchase
of adetailed gravity survey of the region. Both of these
geophysical datasets will result in a better understand-
ing of the origin, deep structure, and sedimentary fill of
theHolitnabasin. DGGSisal so evaluating shallow seis-
mic techniquesto eval uate the subsurface structure. The
dataset resulting from this project will alow DGGS to
make meaningful general conclusionsregarding the gas
potential of the Holitnabasin. The dataset and DGGS's
summary report might helplower therisk associated with
exploring this remote frontier basin.

Products from this project will include a report summa-
rizing thereinterpreted high-resol ution aeromagnetic and
gravity data and a summary report on the gas potential
of the Holitna basin that incorporates all available data
and makes recommendations, if appropriate, for future
work. These reports are in preparation and will be re-
leased Spring 2002.
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ALASKA COAL DATABASE
NATIONAL COAL RESOURCE DATA SYSTEM
Contact: James G. Clough, Energy Resources Section, 907-451-5030, jim@dnr.state.ak.us

The long-term goal of the Alaska Division of Geologi-
cal & Geophysical Surveys (DGGS) participation in
the U.S. Geological Survey’s (USGS) National Coal
Resource Database System (NCRDS) cooperative pro-
gram is to record all known coal resources in Alaska,
archived in a single, readily accessible database. En-
coded and formatted data for northwestern, northern,
interior, southcentral Alaska, Alaska Peninsula, and
small coal fields of Alaskahasbeenincluded previously
in the Alaska portion of the NCRDS.

In the course of gathering information to expand the
NCRDS database that contains coal quality and strati-
graphic datafor Alaska, the need for collecting new coal
samples and current stratigraphic data was recognized.
The most frequent problems encountered
were lack of accurate outcrop and coal
samplelocations, suspect coal quality analy-
ses, and insufficient stratigraphic control.
Thiswas particularly evidentin (1) the Cop-
per River Field and associated Summit and
Wrangell districts, (2) the Nulato Coal Field,
and (3) the West and East Kobuk coal fields
of the Kobuk Basin. These areas are rela-
tively unexplored and their coa quality and
stratigraphic context are poorly known, yet
they contain a number of communities that
currently import costly diesel fuel to provide
home heating and electrical power genera-
tion. The communities are Glennallen,
Copper Center, and Gakona (Copper River
Field); Nulato, Galena, Kaltag, and Koyukuk
(Nulato Field); and Ambler, Kiana, Kobuk,
and Shungnak (Kobuk Field). A solid fuel
or coalbed gas aternative for these commu-
nities would help avoid costly and
environmentally damaging fuel spills while
also providing a potentially cost-effective
fuel alternative to meet energy needs. The
“New Coal Resource Datafor Copper River,
Nulato, and Kobuk Coal Fields’ NCRDS
project will help alleviate the lack of data
for these coal fields by providing significant
new coal quality data and accurate strati-
graphic information. This information is
essential for meaningful evaluations of the
coal resourcesin these areas.

In June 2000, DGGS staff conducted field examinations
of coa outcrops within and along the perimeter of the
Copper River Basin. In Juneand July 2002, coal samples
will be collected from the Nulato and Kobuk River coal
fieldsto be submitted for proximate, ultimate, and trace-
element analyses, and sel ected sampleswill be submitted
for gasisotherm studies. Products from this project are:
(1) encoded and formatted coal resource data of new
samples submitted to the USGS in their USTRAT and
USALYT computer files for inclusion into the Alaska
coal database, and (2) a final report detailing coal re-
source data for each of the coal fields.

Alaska Coal Basins
and Fields

] ¥ i
A% * Bituminous

49 * Subbituminous

* Lignite

Matanuska Fm.. five coal seams at
western edge of Copper River Basin
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ANCHORAGE GEOTECHNICAL PROJECT
Contact: Rodney A. Combellick, Engineering Geology Section, 907-451-5007, rod@dnr.state.ak.us

DGGSfinished compiling historic geotechnical
borehol e data and deep water-well logsfor the
Anchorage area in 2000 but continues to add
significant datato the database asthey become
available. Our GIS database index currently
contains more than 4,200 borehole and water-
well logs from all known public and private
sources. Of these, we have entered downhole
technical data for over 2,500 boreholes; the
remainder are stored in hardcopy format and
may be quickly located via the digital index.
To the best of our knowledge, the GIS data-
baseiscompletefor all geotechnical boreholes
greater than 50 ft deep and all available digital
well-log datafor water wells greater than 100 ft
deep. Development of the database was sup-
ported by funding from the U.S. Geological
Survey’s National Earthquake Hazards Reduc-
tion Program (NEHRP).
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In conjunction with this project, we are col-
laborating with the University of Alaska
Geophysical Institute (UAGI) in a seismic
microzonation project to combine geological
and geophysical datainthe preparation of maps
that will aid planners and developers in the
design and construction of more earthquake-resistant fa-
cilities. Subsurface geologic information has proven
highly beneficial inthe processing and interpretation of
seismic data collected by UAGI. The first products de-
veloped by this project are seismic site-response maps
that show the variation in ground-motion amplification
that can be expected in Anchorage for three different
shaking frequencies, 5 Hz, 1 Hz, and 0.35 Hz. The draft
site-response mapswere developed in FY 00; an example
appeared in last year's briefing paper. During FY 01,
several dozen copies of these maps were distributed to
potential users in the Anchorage geotechnical commu-
nity. We are now incorporating comments from these
users into the revised 1:25,000-scale maps and finaliz-
ing the accompanying text for publication as a DGGS
Report of Investigations. Thedatashown on these maps
and the shaking frequencies selected for analysis corre-
spond to the seismic provisions of the latest building
codes. Consequently, structural-design professionalscan
use these maps in conjunction with the building codes
during thedesign process and for guiding more detailed
site-specificanalyses.

Seismic soil-type classifications superimposed on a simplifed
surficial-geologic map of Anchorage. Seismic soil types,
shown hereby letters C-E, are defined by criteriainthe Uni-
formBuilding Code based on sei smic-vel ocity and standard
penetration test data.

During FY 01, we developed collaboratively with UAGI

asei smic soil-typemap, which al so correspondsto provi-
sions of the latest seismic building code and will be
published by DGGS during FY 02. The draft of thismap
appears here. According to the building code, seismic
soil typesareideally assigned according to seismic shear-
wave velocities in the upper 30 m (100 ft) where these
data are available. Where velocity data are not avail-
able, standard penetration tests (SPT) from boreholes
may be used. By combining SPT data from DGGS's
borehol e database with velocity datafrom UAGI’ s seis-
mic measurements, the project team made best use of
al available and pertinent data. The map shows that,
athough thereisbroad correlation of seismic soil types
with geology, the surficial-geologic map is not a reli-
able indicator of seismic response of the upper 30 m.

DGGS's participation in the seismic microzonation
project is supported by USGS/NEHRP. DGGS has aso
received support from this program to develop alique-
faction-susceptibility map of Anchorage using data in
the borehole database. This map will be completed in
FY02.
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TSUNAMI INUNDATION MAPPING
Contact: Rodney A. Combellick, Engineering Geology Section, 907-451-5007, rod@dnr.state.ak.us

DGGS finished compiling historic geotechnical
borehole data and deep water-well logs for the An-
chorage areain 2000 but continuesto add significant
data to the database as they become available. Our
GIS database index currently contains more than
4,200 borehole and water-well logs from al known
public and private sources. Of these, we have en-
tered downhole technical data for over 2,500
boreholes; theremainder are stored in hardcopy for-
mat and may be quickly located viathe digital index.
To the best of our knowledge, the GIS database is
completefor all geotechnical boreholes greater than
50 ft deep and all available digital well-log data for
water wells greater than 100 ft deep. Development
of the database was supported by funding from the
U.S. Geological Survey's National Earthquake Haz-
ards Reduction Program (NEHRP).

In conjunction with this project, we are collaborating
with the University of Alaska Geophysical Institute
(UAGI) in a seismic microzonation project to com-
binegeol ogical and geophysical datainthepreparation
of maps that will aid planners and developersin the
design and construction of more earthquake-resistant
facilities. Subsurface geologicinformation has proven
highly beneficial in the processing and interpretation
of seismic data collected by UAGI. The first prod-
ucts developed by this project are seismic
site-response mapsthat show the variation in ground-
motion amplification that can be expected in
Anchorage for three different shaking frequencies, 5
Hz, 1 Hz, and 0.35 Hz. The draft site-response maps
were developed in FY 00; an example appeared in last
year’'s briefing paper. During FY 01, several dozen
copies of these maps were distributed to potential
usersin the Anchorage geotechnical community. We
arenow incorporating commentsfrom these usersinto
the revised 1:25,000-scale maps and finalizing the ac-
companying text for publication as a DGGS Report
of Investigations. The datashown on these mapsand
the shaking frequencies selected for analysis corre-
spond to the seismic provisions of thelatest building
codes. Consequently, structural-design professionals
can use these maps in conjunction with the building
codesduring the design processand for guiding more
detailed site-specific analyses.

Seismic soil-typeclassifications superimposed on a simplifed surficial -
geologic map of Anchorage. Seismic soil types, shown hereby let-
ters C-E, are defined by criteria in the Uniform Building Code
based on sei smic-vel ocity and standard penetration test data.

During FY 01, we developed collaboratively with UAGI a
sel smic soil-typemap, which also correspondsto provisions
of the latest seismic building code and will be published by

DGGS during FY02. The draft of this map appears here.

According to the building code, seismic soil types are ide-

ally assigned according to seismic shear-wave velocitiesin

the upper 30 m (100 ft) wherethesedataareavailable. Where

velocity data are not available, standard penetration tests

(SPT) from boreholes may be used. By combining SPT data
from DGGS's borehole database with velocity data from
UAGI’ s seismic measurements, the project team made best
use of all available and pertinent data. The map showsthat,

althoughthereisbroad correlation of seismic soil typeswith

geology, the surficial-geologic map is not areliable indica-
tor of seismic response of the upper 30 m.

DGGS's participation in the seismic microzonation project
is supported by USGS/NEHRP. DGGS has also received
support from this program to develop a liquefaction-sus-
ceptibility map of Anchorage using data in the borehole
database. This map will be completed in FY02.
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GENERALIZED EARTHQUAKE HAZARD MAPPING FOR
SOUTHERN ALASKA COASTAL DISTRICTS
Contact: Rodney A. Combellick, Engineering Geology Section, 907-451-5007, rod@dnr.state.ak.us

As part of the Enhancement Grants component of the
Alaska Coastal Management Program, DGGS has ob-
tained funding from the Division of Governmental
Coordination to prepare generalized earthquake hazard
maps of coastal districtsin southern Alaska. Thistwo-
year project will provide geohazardsinformationto help
coastal districtsimplement the geophysical hazard stan-
dard (6AAC 80.050) and to update the resource
inventory section of district plans. Products of thework
will be maps of Quaternary faults and earthquake
ground-shaking hazards for coastal districts in south-
western, southcentral, and southeastern Alaskaat scales
appropriate for area planning and preliminary project
evaluation.

A significant difficulty for Alaska coastal districtsin
implementing the geophysical hazard standard is that
there are very few reliable maps showing the location
and severity of hazards. Detailed hazard maps of large
areas are slow in coming because the field efforts nec-
essary to collect the required data are time-consuming
and expensive. However, there is now sufficient avail-
able regiona information on active faults, earthquake
frequencies, and ground-shaking potential, as well as
GI S-based modeling methodology (HAZUS) to prepare
generalized maps of these hazards for the coastal dis-
tricts in which the hazards are significant. Preparation
of these earthquake-hazard maps, based on existing in-
formation, is the overall objective of this project. No
fieldwork is planned.

Bristol Bay

Gult of Alaska

The results of this project will improve the ability of
districtsand permit applicantsto address the geophysi-
cal hazard standard in southwestern, southcentral, and
southeastern Alaska. Theintent isto makethe best use
of available geohazardsinformationin areasonabletime
without conducting costly additional fieldwork. Conse-
quently, the maps will be necessarily generalized. By
having earthquake-hazard information at the permit-ap-
plication and planning stages, applicants and districts
will be better equipped to make wise devel opment deci-
sions and thereby reduce future losses and casualties
from earthquakes. The information can be used to up-
date coastal district resource inventories and may lead
to more specific enforceabl e policies for mitigating geo-
physical hazards.

The earthquake-hazard maps will be made available as
registered GIS images as well as on paper. The format,
scale, and types of information to be portrayed will be
determined in consultation with the districts. Because
detailed geologic and subsurface data are still lacking
in many areas, the maps will not portray hazards from
earthquake-induced landsliding. The mapswill also not
address tsunami inundation or vol canic hazards, nor will
they replace existing, more detailed earthquake-hazard
maps that are currently available or in preparation for
parts of the Municipality of Anchorage.

During thefirst six monthsof thisproject (January—June
2001), most of the effort was devoted to compiling ex-
isting geol ogic maps, scanning and registering them for
quick reference in GIS, and digitizing those for which
digital GIS versions are not yet
available. An overview of the
project, including a summary of
earthquake hazardsin the south-
ern coastal regionsof Alaska, was
presented at the state coastal man-
agement conference in Juneau.
Earthquake hazard maps of the
southcentral and southwestern
coastal districtswill becompleted
during FY02.

CANADA

Coastal districts in southwestern, southcentral, and southeastern Alaska for which

DGGS will develop generalized earthquake-hazard maps
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MAPS AND DATABASE OF QUATERNARY FAULTS AND FOLDS
Contact: Patricia A. Craw, Engineering Geology Section, 907-451-5009, patty@dnr.state.ak.us

Geologic maps show that there are thousands of faults
in Alaska. However, only afraction of these have been
active in the recent geologic past; most have not un-
dergone displacement for millions of years. Faults that
are of concern as possible sources of earthquakes are
those that show evidence of activity during the Quater-
nary period, roughly the past 2 million years. Active
faultsarethosethat have had historic seismicity or show
geologic evidence of displacement during the Holocene
epoch, approximately the past 10,000 years. A recent
neotectonic map of Alaskashowsthat there are at least
140 surface faults with evidence of activity during the
Quaternary period. Although thisexcellent map provides
an invaluable reference on active fault-
inginthestate, it wascompiled at ascale
of 1:2,500,000, which is not meant for
usein project planning at thelocal level.
Additionally, the map does not provide
someimportant information availablefor
many faults, such asorientation, slip rate,
or earthquake recurrence interval.

TheU.S. Geological Survey hasinitiated
a cooperative project with DGGS to
compile data on active faults and folds
in Alaskain astandard GIS format. With
funding provided by USGS, DGGS has
conducted an extensiveliteraturesurvey
to record all published information on
faults and folds that show geologic or
seismic evidence of activity during the
Quaternary period. DGGS will digitize
thefault tracesand fold axesat 1:250,000
scaleand record associated attribute data
in a GIS database. The resulting report
and maps will facilitate evaluation of
faulting and earthquake hazards for fu-
ture development projectsin the state.

This project comprises four tasks. The
first task, to conduct a comprehensive
literature search for pertinent published
materialson Quaternary faultsand folds
in Alaska, has been completed. DGGS

has published this preliminary bibliography of 753 ref-
erences as a menu-driven Microsoft Access database,
searchable by structure name, fault section, senior au-
thor, and quadrangle. The second task, to complete
text-based descriptions of these structures using a na-
tionally established format and building on
USGS-supplied preliminary data, isin progress. Thetwo
remaining tasks are: (1) compile fault traces and fold
axesin GIS with associated attributes according to na-
tional guidelines, and (2) revise text files and compiled
map data following technical review comments. The
project will be completed by the end of FY02.

&

Quaternary faults in southcentral Alaska
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ALASKA VOLCANO OBSERVATORY
Contact: Christopher J. Nye, Engineering Geology Section, 907-474-7430, cnye@giseis.alaska.edu

TheAlaska\olcano Observatory (AV O) isamulti-agency
programthat usesstate, federal, and university resources
tomonitor and study Alaska' shazardousvol canoes, pre-
dict and record eruptive activity, and implement public
safety measures. AVO is a cooperative program of the
Alaska Division of Geological & Geophysical Surveys,
the U.S. Geological Survey, and the University of Alaska
Fairbanks Geophysical Institute.

Networks of seismometers are the heart of AVO's vol-
cano monitoring. These networks consist of about a
half a dozen instruments clustered about potentially
hazardous volcanoes. Several instruments are needed
close to each volcano to accurately record and locate
the very small earthquakes associated with volcanic
eruptions. Changes in the locations of earthquake hy-
pocentersover months and weeks provide very important
information about impending eruptions. Since 1996
AVO has rapidly expanded the number of monitored
volcanoes using $2 million in new annual funding pro-
vided by the Federal Aviation Administration. The new

funding is a direct response to increasing air traffic in
the north Pacific and the hazardsthat vol canoes present
to that traffic. During this time the number of moni-
tored vol canoes has risen from 4 to 22 of the 40+ active
Alaskavolcanoes. During FY 01 the monitoring system
on Great Sitkin Volcano, near Adak, was completed and
sites throughout the arc were maintained. In July 2001
aseismic network was installed on Veniaminof Volcano,
which last erupted in 1994. During the 2002 field sea
son a new seismic network will be added at Okmok,
and permanent GPS networks at Akutan and Okmok.

Satellites extend AVO’ s capabilitiestoall Alaskavolca
noes as well as the particularly active volcanoes of
Kamchatka in the Russian Far East, and those in the
northern Kurile Islands. These remote, unmonitored or
poorly monitored volcanoes also pose a very real haz-
ard to aviation in American-controlled airspace. Today
AV O automatically processes hundreds of detailed sub-
sectionsof satellitedataand scansthosedatatwicedaily
for thermal anomalies that indicate volcanic unrest, and

220001 ¢
05357
22001 |

7oy e}

Nikolski/

Kennoh R, Fapn
H i e R
mﬁ!eﬂﬂ’lsmm' A CLEVELAND VOLCANO
;‘{, MAJOR AIR ROUTES
. All plumes observed in GOES 10
spht windowimagery. Ash may be
Moderate present dsewhere.
4l plumn helghts o sdmated at FL350 unle o6 wirtd
= High “opi windo w dgnai e aled for assi pluma Imag e

This composite image shows the relative movement of the February 19,
2001 eruption cloud from Mt. Cleveland as observed by the GOES 10
satellite. Thefirst image at 1615 UTC on 2/19/01 is approximately 2
hours after the initial eruption start time. Over time, this first plume
split, and sent ash to the southeast up to 20,000 ft. asl and to the north-
west up to 30,000 ft. asl. After thistime, the plume rose to 35,000 ft..
Times are listed in UTC (or Z). Note: This image shows areas of de-
tected ash only and ash may have been present el sewhere.
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may precede eruptions by weeksor months. Someerup-
tions, such as the 1997 eruption of the unmonitored
volcano Okmok, were first detected using satellite data.
Satellites are also used to track volcanic plumes asthey
drift downwind. In the spring of 2001, AVO monitored
several large eruptions from unmonitored Cleveland
\olcano, 150 miles west of Unalaska/Dutch Harbor.
During FY 02 data from the new MODIS satellite will
be added. MODIS is a high spatia resolution multi-
spectral satellite.

Volcano hazardsreportsand geol ogic mapsprovidethe
“patient history” to complement “vital signs’ collected
by geophysical networks. Thesereportsand mapsdocu-
ment the past history of each volcano, which helps
anticipate the course and nature of future eruptions.
Hazards reports also identify local infrastructure that
may be at risk. DGGS plays important roles in field
geology, sample analysis, and GIS work. We are pres-
ently on the teams working on multi-year projects at
Veniaminof and Okmok volcanoes.

DGGSplaysavital rolein AVO. DGGS isthe smallest
partner in AV O, contributing lessthan 10 percent of the
personnel. Over 95 percent of DGGS's participation in
AV O isfunded by two cooperative agreements with the
USGS, only one of which has dates that coincide with
the statefiscal year. These cooperative agreements de-
scribe DGGS s tasks within AVO. Summaries and FY 01
progress are below:

Helicopter logistics. DGGS manages $325,000 for
helicopter procurement for al major AVO projects. In
FY 01 thisincluded contracts for fieldwork based out of
Adak, Fort Glenn (Umnak Island), False Pass, Cold Bay,
Pt. Heiden, King Salmon, Homer, Anchorage, and
Glennallen. Having all the helicopters contracted by a
single agency resultsin significant budgetary andlogis-
tic efficiencies. As part of managing the helicopter
budget DGGS is responsible for the final fine-tuning of
the schedules.

Geologic and Volcanic Hazards studies at Veniaminof
and Okmok Volcanoes. DGGS provides mapping and
sampling support to interagency teams working on
Okmok and Veniaminof volcanoes. At Okmok we have
thelead in mapping the calderawalls and the precaldera
shield. At Veniaminof we map, as well as provide cen-
tral management and oversight of samples and the
evolving geochemical database. For both projects we
provide important office and field GIS support. At
Okmok the challengeisto construct amap base. There
are no current detailed topographical maps of Okmok,
soweareconstructing anew baseusing merged AirSAR,
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LandSat, and high-resol ution satellite photography. At
Veniaminof the challenge is to bring together map and
sample information from the unusually large team cur-
rently assigned to the project, and mergethat with similar
information collected over the past few decades.

AVO World Wide Web ste. DGGS was the original
creator of the AVO Web site several yearsago, and con-
tinues to be the site manager. DGGS has the primary
responsibility for producing and maintaining the site
(http://www.avo.alaska.edu), including all the HTML
coding and graphics manipulation and most of the de-
sign. InFY 99 welaunched thethird version of the public
page, with more intuitive organization, and much more
content. A major new addition wasindividual pagesfor
each active volcano, based on text and figures, a new
USGS catal og with photographs, newly generated color
maps, additional eruption narratives, and expanded bib-
liographies. Thiscreated what are essentially atlaspages
for at least the historically active volcanoes. We are
aso beginning to create alibrary of PDF files to facili-
tate distribution of richly formatted AVO print
publications. This now makes the AVO Web site the
best place for one-stop-shopping for information on
Alaskavolcanoes. DGGS also overseesthe AVO inter-
nal web site that displays complex near-real-time
seismological and satellite data over the Web, making
distributed monitoring possible, instead of monitoring
only from within the lab. During FY 02 the site will
undergo a major overhaul aimed at simplifying naviga-
tion through the site and satisfying requirements of the
Americans with Disabilities Act.

Presentation and Distribution of Geospatial Data.
AVO is producing a folio of GIS (ArcInfo) geologic
maps and map-based hazard reports on individual vol-
canoes. The projectsthat produce these products al so
usually have many kinds of spatially referenced data,
including sample descriptions, geochemistry, age data,
stratigraphic columns, etc. Traditionally these are dis-
tributed as either paper products (map plus text and
tables) or asArclnfo coverages. Paper productsseverely
limit the ability of the end user to manipulate, sort, query,
or otherwiseinteract with all aspects of thedata. DGGS
members of the AVO will seek new methods for pre-
senting geospatial data that will alow a high level of
interactivity for relatively unsophisticated computer us-
ers. Thisisan ongoing task.

Geochemical Database: DGGS provides oversight and
coordination of contracting for whole-rock geochemi-
cal datafor all of AVO. Thisoversight ensures that an
internally consi stent database continuesto evolve among
al AVO sub-projects.
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SURFICIAL AND ENGINEERING GEOLOGY OF THE

SALCHA RIVER—-POGO AREA
Contact: DeAnne S. Pinney, Engineering Geology Section, 907-451-5014, deanne@dnr .state.ak.us

DGGSisinthefirst year of athree-year field-
based program to provide ground truth for
airborne geophysical surveys flown in the
Salcha River area in 1999. This area has re-
ceived a great deal of attention from the
mining community since the discovery of a
potential world-classgold deposit at the Pogo
prospect (see map). In order to explore new
opportunities for development in the Salcha
River—Pogo ares, it is critical that the state
have an up-to-dateinventory of potential geo-
logic resources to guide planning activities

and identify key features of potential interest.

DGGS efforts are focusing on determining and under-
standing the geologic environments of the Salcha
River—Pogo area, especially with respect to gold miner-
alization. Asacorollary tothis, the Engineering Geology
section of DGGS is mapping the surficial deposits in
order to understand the genesisof thelandscapeinwhich
the mineralized rocks are found, to assess the cover de-
posits and other rock units for their potential as
construction materials sources in the event of further
economic development or infrastructure needsinthere-
gion, andto identify possiblegeol ogic hazardsthat could
pose a danger to human life and property should there
beincreased development inthe area. Thefigure shown
above illustrates the approximate maximum extent of
Pleistocene glaciation in the mountains immediately
north of the Pogo site. We believe the valleys of the
Goodpaster and Salcha rivers were carved by ancient,
pre-Pleistocene glaciersand subsequently filled by large
influxes of Pleistocene outwash sediments to form the
broad, flat-bottomed valley floors we see today.

To determine the bedrock
profile of the Goodpaster
valley, DGGS carried out
gravimeter surveys along
two transects across the
valley near the Pogo gold
deposit during the summer
of 2001 (see photos). Data
gathered by this survey
will alow us to model the
bedrock surface of theval-
ley bottom under the
outwash and determine
thickness of gravel cover,
which will be significant

in evaluating the economicsof any potential future placer
mining operations.

Also shown on the map is a possible Quaternary fault
that appearsto offset |oessdeposits south of Butte Creek.
Thisissignificant in that no faults of such young age
have been documented previously in the area. Summer
field surveys were unable to locate any exposures that
could confirm the presence of the fault, but geomorphic
features clearly indicate abreak in the surface along the
trace. The implication of such recent tectonic activity
has yet to be explored, but will necessarily change our
picture of the geologic environment of the SalchaRiver—
Pogo area.

The anticipated products of this project are a series of
geologic-framework maps at 1:63,360 scale describing
the surficial geology, construction materials resources,
and potential geologic hazards of the area. We will be
using the DGGS Geographic Information System (GIS)
to generate these maps, and all datafor the project will
ultimately be stored and made available in a geographi-
cally referenced relational database. We hopetobeable
to servethisdataon the World Wide Web upon comple-
tion of the project.




Project Summaries Alaska Division of Geological & Geophysical Surveys 43

GIS-BASED BIBLIOGRAPHY OF INDUSTRIAL MINERALS SITES IN ALASKA
Contact: DeAnne S. Pinney, Engineering Geology Section, 907-451-5014, deanne@dnr.state.ak.us

DGGS is updating and expanding the existing Gl S-based bibli-
ography of industrial minerals sites in Alaska in order to
document and inventory the state’ spotential economic commodi-
ties and make the information available to the public digitally
viathe Internet and on CD-ROM.

A broad and simple definition of industrial mineralsisthat they
are principally non-metallic (that is, they are not utilized as met-
as even though the material in question is, strictly speaking, a
metallic mineral), non-fuel rocks and minerals. They include a
broad range of minerals that are consumed for awide variety of
industrial uses. Industrial mineralsare generally regarded ascom-
mon, simple products that are sold cheaply into local markets,
but many are actually quite rare, most are extremely complex,
some far exceed the price of the more glamorous metals, and a
significant proportion are shipped to markets around the world.
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Map 2: Nonmetallic minerals

Themaps shown abovewererel eased by DGGS
in 2001 and were generated using the updated
database structure that DGGS has applied to
existing data compiled from the literature on
industrial materials resources in Alaska. The
Gl S database used to generate these maps con-
tains 1,608 records of industrial minerals
occurrences documented from 1911 to 1988.
The 31 commodities are subdivided into two
groupsinorder to berepresented on map sheets:
metallic and rare-earth (map 1), including mag-
nesium, titanium, iron, chromium, columbium,
vanadium, thorium, uranium, manganese, alu-
minum, and the rare-earth elements; and
nonmetallic minerals (map 2), including graph-
ite, wollastonite, gemstones, fluorite, barite,
asbestos, mica, zeolites, kyanite, pumice, diato-
mite, perlite, quartz, clay, gypsum, zirconium,
sulfur, silica, phosphate, and cal cium. Construc-
tion materials, including sand and gravel and
stone, were included in a very general way in
the original data search but were ultimately
eliminated because occurrences are so humer-
ous and widespread that the documentation of
their distribution was deemed beyond the scope
of this project.

The Engineering Geology section of DGGS wiill
be focusing on updating this GIS database in
FY 02 to reflect more recently documented oc-
currences of industrial mineralsin the state and
to put it into a format that can be readily ac-
cessed on the World Wide Web or downloaded
from CD-ROM. As part of this project, DGGS
is aso compiling an in-house library of all the
information sources that will beincluded in the
final GIS-based Industrial Minerals Biblio-
graphy and Index.

Industrial minerals in Alaska represent a re-
source of potentially significant value that is
currently under-exploited, in large part because
of access and transportation barriers. Renewed
interest in railway expansions to link Alaska
with new markets may act as a catalyst for ex-
plorationfor thesecommodities, and could open
anew chapter in natural resources devel opment
inthe state.
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GEOLOGIC DATA COMPILATION ALONG THE PROPOSED NATURAL GAS

PIPELINE ROUTE FROM PRUDHOE BAY TO THE YUKON BORDER
Contact: Rodney A. Combellick, Engineering Geology Section, 907-451-5007, rod@dnr.state.ak.us

Through special appropriation by the Legislature, DGGS
has initiated a project to compile all data pertinent to
engineering geology, geologic hazards, and construction
material sresources a ong the proposed natural gas pipe-
line route from Prudhoe Bay to the Y ukon border. The
objective of this work is to determine the current level
of knowledge about geologic hazards and construction
materials within the proposed natural gas pipeline cor-
ridor that could affect future gas pipeline design,
construction, or safety.

DGGS will compile all text reports in the public do-
main that discuss any aspect of the engineering geol ogy
of the ANGTS corridor, and all geologic maps that in-
tersect the proposed pipeline centerline or extend within
1 mile of it. Because DGGS will be storing images of
the maps, the entire map will be

DGGS will undertake the following tasks as part of the

currently funded project:

1. Locate and assemble all available and pertinent
geologic data on the proposed natural gas pipeline
corridor from Prudhoe Bay to Delta Junction,
Alaska.

2. Create a computer-accessible georeferenced data-
base of al geologic maps and reports for the area
within the corridor.

3. Create a digital geologic map-file archive for the
corridor in georeferenced MrSid format and a digi-
tal document-file archive in PDF format.

4. Create a GIS application that will allow a broad
spectrum of usersto accessand display the currently
available data.

stored. Compiling all data within
1 mile of the centerline will alow for
possible reroutes, and ensure inclu-
sion of information on all geologic
features that may affect pipeline in-
tegrity, such asfaults.

Current funding for this project sup-
ports data compilation from Prudhoe
Bay to Delta Junction with acomple-
tion date of June 30, 2002. DGGS
will propose continuation of the
project in FY 03 to compl ete the com-
pilation along the remainder of the
route from Delta Junction to the
Y ukon border.

Portion of the proposed natural gas
pipeline corridor in the vicinity
of the Yukon River, showing com-
piled geol ogic mapping and con-
struction materials sites. Dotted
yellow lineindicatestheroute of
the proposed natural gas pipe-
line.
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CREATING LOCAL EMPLOYMENT OPPORTUNITIES IN THE RURAL NATIVE

COMMUNITIES OF NORTHWESTERN ALASKA
Contact: DeAnne S. Pinney, Engineering Geology Section, 907-451-5014, deanne@dnr .state.ak.us

InMarch 2000, regional and village Native Alaskan |ead-
ers met in Kotzebue, northwestern Alaska, to discuss
avenuesfor preserving theindigenousculturesof Alaska
and increasing the quality of life for their communities.
The Arctic Economic Development Summit determined
that new economic development in rural Alaskaresults
in: higher employment; greater access to health care,
water, sewer, and transportation; provision of atax base
or paymentsthat can support school s and needed social
services; and ultimately, development projectsthat pro-
vide greater self-sufficiency and determination for the
future of the Native communities.

Historically, small-scale placer gold mines have been
highly accessible as a means of generating income in
rural areas. Since 1992, however, 780 of a total 1,251
placer mining jobs have been lost statewide. Most of
these jobs were located in rural Alaska and provided
well paying seasonal employment to local residents. A
large part of the reason for the decline in the number of
placer miners is that most known placer districts are
perceived as mined out. Casual review of aerial photo-
graphsand topographic mapsof historic mining districts
suggests that untapped placer reserves may be located
by applying remote sensing technol ogiesto analyzeland-
forms and reconstruct Quaternary geologic history.

DGGS has initiated a NASA-funded project to apply
remote sensing imagery, high-resolution Digital Eleva-
tion Models (DEMs), and high-altitude color-infrared
(IR) photography in conjunction with expert knowledge
of geomorphology, surficial deposits, and bedrock ge-
ology, to evaluate the placer gold potential of part of the
Council placer mining district on the Seward Peninsula,
northwestern Alaska. DGGS
project personnel will also
present aseriesof educational
workshops in Nome for the
purposeof teachinginterested
members of the rural commu-
nities impacted by this
research how to understand
andinterpret themap and GIS
products generated by the

study.

- Map area

Known placer districts

Productsfromthisresearch will consist of detailed geo-
logic maps of unconsolidated Quaternary sedimentary
deposits and appropriate cross-sections and three-di-
mensional landform models. The maps and
cross-sections will have a scale of 1:63,360 or 1:24,000,
and will include approximately four standard 1:63,360-
scal e (inch-to-mile) quadrangles (Bendeleben A-4, A-5;
Solomon D-4, D-5). The maps and models will display
the spatial relationships between depositsthat are fun-
damental to understanding the Quaternary geologic
history of the mining district and identifying the most
probable [ocation and extent of currently undiscovered
placer gold-bearing paleochannels. All map products
will be produced in conformance with NGDC standards
and will be in ESRI ArcGIS format.

The primary users of the products will be the local
residents of the Seward Peninsula, northwestern
Alaska. Other interested parties will be found in the
broader Alaska mining industry. The products will
also be of ongoing importance for future land plan-
ning and land-use decisions made by local
communities and Native regional and village corpo-
rations on the Seward Peninsula.

Due principally to funding constraints, for more than a
decade DGGS has not been able to support a placer ge-
ology program. We believe successful completion of the
Council district pilot project will provide the impetus
needed for the state of Alaskato re-establish aworking
placer program within DGGS that can then go on to use
the new techniques devel oped on the Seward Peninsula
in order to evaluate the other placer districtsthroughout
the state (see figure).
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DGGS WEB SITE
Contact: Gail Davidson, Geologic Communications Section, 907-451-5006, gail@dnr.state.ak.us

The DGGS Web site maintained its growth in FY 01,
with 30,429 visits to our page. Most of these visitors
were from industry, with a sizeable portion from gov-
ernment agencies. The most popular parts of the site
thisyear weretheGeneralized Geol ogic Map of Alaska,
the Guideto Alaska Geologic and Mineral |nformation,
and our newly completed on-line scanned publications,
including both text and maps of DGGS published re-
ports.

32t S bt 2 _
+ & 4 H a B ok

Bt Fowesd Peload  Hone  Hesch  haetcoaps - Frid

O

Eta Sl

Many files are available for downloading from the site.
In order of popularity, thefilesdownloaded most in 2001
were AR2000, DGGS Annual Report for 2000; PDF 98-
37a, Preliminary Geologic Map of the Tanana A-1 and
A-2 Quadrangles, Central Alaska; and IC 44, Guide to
Alaska Geologic and Mineral Information.

Future plans for the site include rearranging pages to
make dataeasier to find, including information from each
section in DGGS, and making the DGGS publications
that are now on line accessibl e through database search
functions that access the Division-wide geologic data-
base now being created.

=_: ..J- Euw'r\eds J: Lmiun'|mr~ S e ot wimbs sk

A Bnvenon e -Itr'v'rﬂv'\m-trl o Matangl Resnrmar

o Uidwesidy Anias, S 30

Furdmkr, Aledka %WTH

wricw (0T A4S

P 0T o530

Ulitiag &, Wikes, Tipsriar sl s Geolugic

seaolreed, e bocabons and pupipdes of proscdwsier and

Righic Rrorised.

Bisel ¢omumains s sl o s male sraiaklug
Thds Page Lese Dpdwsad o L)

Cocumnent: Dore

=l

Muaion: Crtrnmier the potential <f Alevican lnd for predarbon e netels, surerah, Bch aad gocthenna
peotisbnsrion meberd; snd the peteonad pedag: hasards
to baddingr, rands, bridges, and ofer nealbiora and stractures (AS 41,08 020

1]

¥4
"

_uL.u'__i..t’NJ.i' - ittsff eyred it lie] 1 il >
:mm:m RoeaEvdGoligo Mg < dedaresn fie Savey - Pai il eies
= for Gruad g:.uu.. Sisingy deficg DEGE E
B Boorcfuld, Sostuant - ol nfamstin Gash " Ainaka oy ey
n—[l"l & Mh . ! Lila Dropry te: DO agr
#oa-ine 4 s gy oralsbis
.s.s.'..m._
* Harppess
* 2008 lgrtinds b ety
Qininame
Theardes for visidng | Yo sre visiter maemdoar TAED] snze
Eeburyd,_ 1547

< Pt o ol P *




Project Summaries

Alaska Division of Geological & Geophysical Surveys a7

SCANNING AND DOCUMENT CONVERSION PROJECT
Contact: Lauren Staft, Geologic Communications Section, 907-451-5052, Lauren_Staft@dnr.state.ak.us

In the 40 years since statehood, DGGS and its prede-
cessors have published a wealth of geologic research
and information about the geology, natural resources,
and geologic hazards of Alaska. DGGS also is custo-
dian of the most complete set of research reports from
the Alaska Territorial Department of Mines. Except for
maps and reports published in the past few years, all of
these publications have existed solely on paper. Access
to hard-copy publications effectively waslimited to pa-
tronsof research librariesin Fairbanks, Anchorage, and
Juneau and to persons who purchased publications
through the DGGS office in Fairbanks.

Courtesy of a grant from the USGS under the Alaska

Minerals Data and |nformation Rescue Program, DGGS

wasableto carry out aproject to convert most past pub-

lications and maps to electronic files. Almost all DGGS

archived publicationsare now availablethrough DGGS's
Web site (http://wwwdggs.dnr.state.ak.us). These pub-
lications include both “text” and oversized sheets such
as maps, large data tables, stratigraphic columns, and
other largeillustrations. The “text” portions of all avail-
able DGGS publications (pages of text, tables, and
illustrations that are 11 inches by 17 inches or less in
size) have been scanned. Thisbody of information com-

prises 67,000 pages from 1,900 document titles. These
publications are in Adobe Acrobat Portable Document
Format (PDF), afile format that can be read on almost
all computer platforms using free software downloaded
from Adobe Systems, Inc.

Morethan 3,000 oversized sheetsare also availablein a
compressed file format accessible from most computer
platforms. The compressed format chosen for the maps
is MrSID (Multiresolution Seamless Image Database)
from Lizardtech. It uses a wavelet compression tech-
nique to achieve 20:1 or higher file compression with
virtually undetectable image degradation at 1:1 scale.
The advantage of this compression is that it will allow
users to download high-quality, full-scale images from
the Internet. Similar to the Acrobat PDF format, a free

viewer is required to read or print the files and to ex-
tract the compressed image to an uncompressed raster
format (TIFF). A growing number of image processing
and GI S software programs are able to read and use the
compressed files either as a native format or through
free plug-ins. More information about MrSID is avail-
able on Lizardtech’'s Web site at http://
www.lizardtech.com/.

Publications are currently listed using the DGGS publi-
cation series identification number (for example, PDF
88-02). These files are indexed in DGGS's catalog of
publications, 1C-11 and addenda to 1C-11 which are
available on the Web site. The publications are also
searchable by quadrangle. Through a graphic map in-
terface, users can simply click on a map of Alaska to
accesslinksto publicationsin their quadrangle of inter-
est. DGGS publications are also searchable by
indexed-term and full text through Google€'s SiteSearch
service. This search engine scans all text on the Web
site, including reports in PDF format, by user-defined
keywords.

For the future, DGGS is exploring options for further
enhancing the users’ ability to query all of thefilesand
retrieve multiple documents on the Web site. When this
search capability is implemented, it will make DGGS's
“virtual library” atruly powerful resource for the 21st
century!
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DIGITAL GEOLOGIC DATABASE PROJECT
Contact: Larry Freeman, Geologic Communications Section, 907-451-5027, larry@dnr.state.ak.us

In October 2000, the Division of Geological & Geo-
physical Surveys (DGGS) began creating a geologic
database system that will provide consistent data and
information input, organization, and storage architec-
ture. The database system will also provide data
identification and retrieval functionsthat will guide and
encourage usersto access appropriate dataon-line. This
project is part of the federally funded Minerals Data
and Information Rescue in Alaska program.

Thefirst objective of the Geol ogic Database Project isto
implement a spatially referenced geol ogic database sys-
tem that will maintain a centralized data and information
archive. The system will also provide consistent input,
organization, and storage infrastructure for new geologic
data, in a networked environment. The second objective
of thisprojectisto createafunctional on-linesystemthat
alows the public to find and identify the type and geo-
graphic locations of geologic data available from DGGS.
The user will be able to view and download the data in
usable formats to apersonal computer.

During thefirst year, project personnel have identified,
gathered, and modeled geologic data for inclusion in
the database. A data model was created to guide devel-
opment of thearchitecture of the database system. DGGS
isimplementing that database system through acontrac-
tor that will design, program, and install the system
hardware, software, and data loading utilities. By early
2002, when this phase of the project is complete, DGGS
will have the database infrastructure in place and will
load datainto the system.

A spatially referenced geologic da-
tabase includes geometry and
location information about objectsin
the database. Examples of spatially
referenced objects in the DGGS da-
tabase include a geologic sample
location, a fault trace on a geologic
map, or a polygon representing the
surface extent of Cretaceous gran-
ite. Each of thesereal-world features
hasageometry and location; theda-
tabase rel ates the geometry to other
attributes of the objects. Relation-
ship of object attributes and
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lows classification, description, and
cartographic expression of the ob-
ject. Geologic data to be contained

in the database include bibliographic information, geo-
logic map features, field observations, sample
descriptions and analyses, minerals resource data, in-
formation for evaluating geologic hazards, and
definitions of terms used to classify objectsin the data-
base. Combining spatially referenced features with
descriptive and analytic information in a relational da-
tabase structurewill allow the community to search more
effectively for geologic information specific to their
needs.

Thedatabase system infrastructurewill consist of adata
server, relational database management software, and
utilities to interface with the DGGS LAN and GIS. The
database will be available to DGGS staff through the
DGGS LAN. Oracle 9i and Oracle Spatia data files will
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be stored on a Sun or Windows NT data server. DGGS
will add ArcSDE to facilitate transfer of spatial data
between project files and the database. DGGS intends
to continue to use ArcGIS as a project-level geologic
mapping, analysis, and cartographic
tool. This infrastructure will allow
DGGS to deliver digital data that
are independent of projects, hard-
ware, and software.

.||'|M-hl.|"5|I

Despite the data delivery power of
the selected infrastructure, chal-
lenges remain in providing public
information access. Data security,
telecommunications limitations,
maintenance costs, and other con-
siderations impact the project
success. Thesolutionsto thesechal -
lenges are being identified and
prioritized as DGGS plans to meet
the second objective of the Data-
base Project—public Internet
delivery of DGGS data.
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NATIONAL GEOLOGIC MAP DATABASE
Contact: Gail Davidson, Geologic Communications Section, 907-451-5006, gail@dnr.state.ak.us

Under the auspices of the USGS-funded STATEMAP
program, DGGS will provide the information necessary
to make DGGS map information available through the
National Geologic Map Database (NGMD) at http://
namdb.usgs.gov. Map information covering all 50 states,
from several different mapping agencies including fed-
eral and state geological surveys, is available on this
site.

Included in the database for each state is information
about available maps including title, authors, publish-
ing organization, date of publication, location data, and
how to acquire the map.

DGGS has about 4,300 published
geologic, sample location, geo-
physical, and other related maps
that are larger than page size, as-
sociated with 2,700 publications.
The majority of these maps exist
in paper format and al so have been
convertedto TIFFand compressed
to MrSID digital format. A few
hundred maps were created elec-
tronically and are stored at DGGS
asArc/Info coverages. Under this
program DGGS will enter the de-
scriptive data that the U.S.
Geological Survey has requested
for all state survey mapsinto Na-
tional Geologic Mapping Database
(NGMD)-compatible files. To do
this, we will modify and supple-
ment existing databasefiles so that
they conformtoNGMD standards.
Under the auspi ces of thisand sev-
eral other DGGS projects, we will
complete Federal Geographic Data
Committee (FGDC)-compliant
metadata files for all GIS datasets
used to create final DGGS publi-
cations that are included in the
NGMD files above.
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ACCOMPLISHMENTS—FYOl

DGGS has a mandate to generate new, objective, peer-
reviewed information about the geology of Alaska and
inventory itsresourcesand geologic hazards. Asin past
years, in FY 01 the Division successfully pursued sev-
eral funding avenues to finance field teams to generate
new geologic datafor North Slope energy projects, geo-
physical and geological mineral inventory mapping, seis-
mic hazard investigations, and rural energy geologic as-
sessments.

By the end of FYO01 all of the Division’s maps and re-
portswere converted to digital filesaccessiblefor view-
ing or downloading via the Internet. This milestone
marked the first step in the creation of a Division-wide
geol ogic datamanagement system that will interfacewith
acomprehensiveinteragency state and federal I nternet-
accessible geol ogic database for Alaska. By accessing
the publications “keyword search” capability of the
DGGS Web site (http://wwwdggs.dnr.state.ak.us/), one
can now find any DGGS map or report that contains the
search word(s) entered. This feature makes published
DGGS data available to anyone who has access to the
Internet. Thereisno chargeto the public for thisservice.

Downsizing of federal and state agenciesin Alaskadur-
ing the late ‘80s and early ‘90s placed at risk an exten-
sive body of geologic, geochemical, mineral, and min-
eral-development data that had been collected by fed-
eral, state, and private organizations over the past cen-
tury. The dataare archived in variouslocations offering
various levels of storage capacity, quality, and accessi-
bility. The budget exigenciesfor federal and state archi-
val functions created aneed to develop aggressive plans
for assembling, maintaining, and most importantly, cre-
ating value from this data legacy. For the purpose of
thiseffort, “at risk data’ isdefined asany dataor voucher
samplesexistingin substandard storagesitesorinamode
in which data may be subject to irretrievable loss or
degradation, or may be unavailable to meet the needs of
itsintended users. A liaison committee comprising rep-
resentativesfromthe AlaskaMiners Association, Alaska
Federation of Natives, University of Alaska, Alaska
Department of Natural Resources, and independent min-
ing industry consultants has been established to guide
the implementation of Alaska mineral data rescue ef-
forts.

Work on the Alaskamineral datarescue effort has been
widely distributed across the private sector as well as

Alaska Division of Geological & Geophysical Surveys
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through various state and federal agencies. In FY01,
DGGS conducted adetailed analysis of all types of data
and information generated by the Division and initiated
acontract for the design and construction of adataman-
agement system prototype that will be completed in
FY02. The delivery of thisinitial system constitutesthe
second milestone in a four-step project to interface
DGGS with an Internet-accessible state and federal in-
teragency geologic data delivery system that will allow
the public, as well as agency geologists, to search out
and download the majority of all public-sector mineral-
related geologic data available for Alaska. These data
will include not only published maps and reports but
a so geochemical datafilesfor rocks, soils, stream sedi-
ments, and pan concentrates; airborne geophysical data;
land ownership status, mining claim information and
plats, and descriptions of mineral occurrencesthrough-
out the state.

Undiscovered onshore and offshoreoil fieldsin the 500-
million- to billion-barrel or larger size range are believed
to exist on the North Slope. Strategically, it isimportant
that the remaining oil potential of the North Slope not
be ignored. On a state level, the revenues from this oil
represent asignificant input to the state’ slong-term eco-
nomic health. On a national level, the North Slope rep-
resents one of few remaining opportunities to maintain
arobust, independent, domestic oil industry. If thereare
not major commitments to exploring frontier areas in
Alaska by the international megacorporations, the re-
sponsibility for finding this oil and developing it de-
faultsto the country’ sindependent oil companies. Many
of these companies do not have the cadres of petroleum
geol ogists, geophysicists, tectonic synthesi zers, paleon-
tologists, structural geologists, etc., characteristic of the
exploration staffs within major oil companies. Even the
larger independent companies have aneed for pertinent
public-sector geologic information to establish a coher-
ent geologic framework for their more detailed explora-
tion work.

If Alaskais to enjoy the benefits of a sustained petro-
leum industry and if the country isto preserve the stra-
tegic advantage of a sustained domestic petroleum in-
dustry, then aplace for the country’ s domestic oil com-
paniesmust be created in Alaska. Onekey factor in bring-
ing the nation’ s domestic independent oil companiesto
Alaskaislowering the geologic risks of doing business
here. A second factor is the reintroduction of a more
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level playing field so that many companies have ajusti-
fied conviction that they can succeedin avigorous com-
petition for discovery. Both of these objectiveswere ad-
dressed in the Division’s FY 01 energy program.

In FY 01 we witnessed a marked increase in interest in
North Slope gas and an associated interest in the de-
tailed geology of the Brooks Range North Slope foot-
hills in NPRA. DGGS geologists had anticipated this
trend with field studies concentrated on Brooks Range
North Slopefoothills geology. Thiswork has been con-
tinued into FY 02 and will be pursued in FY 03 and FY 04
as well. The outcome of these investigationsis a more
detailed understanding of the environmentsin which the
oil and gas source and reservoir rocks of the North Slope
developed. This information, combined with seismic
data, allows petroleum geol ogiststo identify subsurface
hydrocarbon reservoirs with greater certainty and suc-
cess. In spite of the many millions of dollars spent on
North Slope oil development each year by the private
sector, the fundamental framework geologic data gen-
erated by DGGS is an important additional contributor
to exploration success.

Working with colleagues at the University of Alaska
Geophysical Institute, our engineering geologist pro-
duced a remarkably accurate model for forecasting the
extent of tsunami (“tidal wave”) inundation of Kodiak
that could be expected from 1964-type subduction earth-
guakes. The modeling process that was developed is
applicable to other southern Alaska coastal communi-
ties and will be used in FY02 and FY 03 to create simi-
lar inundation maps for them as well.

The Engineering Geology Section submitted an inno-
vative proposal to NASA (National Aeronautics and
Space Administration) to secure funding to develop in-
house expertisein the application of remote sensing tech-
nology to several kinds of Alaska engineering geology,
geol ogic hazard assessment, and mineral resource prob-
lems. As aresult of this effort, a DGGS geologist will
receive graduate training in remote sensing technol ogy
and will receivefundsto apply that knowledgeto aplacer
gold resource-potential evaluation of the Council min-
ing district.

During the Legislative session held in the spring of
FY 01, the DGGS airborne geophysical survey program
got back on track with an FY 02 CIP appropriation that
allowed the Division to conduct airborne geophysical
surveys during the summer of 2001. In recent years we
have selected high-mineral-potential areas for survey
followed by 1:63,360-scal e geol ogic mapping. The geo-
physical datahave allowed usto make greatly improved

Accomplishments—FYO1

geol ogic maps and the combined geol ogic and geophysi-
cal data have contributed significantly to encouraging
mineral exploration in Alaska.

Thefollowing highlights summarize the results of these
and other activities conducted during FY 01:

- The DGGS Web site was accessed over 27,000
times for information on Alaska geology.

- Sold 2,651 professional mapsand reportsand dis-
tributed approximately 4,000 free educational pub-
lications.

- Responded to about 1,000 significant professional
geologic information requests from the general
public and other agencies.

- Made 35 public presentations on Alaskageol ogy
related to minerals, energy, and engineering ge-
ology.

- Generated Specia Report 54 (Alaska's Mineral
Industry 1999) and Information Circular 47
(Alaska's Mineral Industry 2000, A Summary).
These publications provide the state' s authorita-
tive statistics and other information about the bil-
lion-dollar Alaska mineral industry. The reports
are widely circulated and used by many explora-
tion managers as an aid in securing funds for
Alaska mineral ventures.

- In July 2000, completed the second of three
planned field investigations designed to provide
ground-truth geology and evaluate mineral re-
sourcesin part of the Fortymileairborne geophysi-
cal survey tract. New rock geochemistry for the
district was published in the fall of 2000 and a
bedrock-geologic map summarizing the summer’s
ground-truth geology, Eagle A-2 Quadrangle (260
square miles), was published in June 2001.

- In June 2001, completed the third of three field
investigations designed to provide ground-truth
geologic mapping of the Fortymile airborne geo-
physical survey tract. The data generated will be
released in FY02.

- Conducted areconnaissance geol ogic ground-truth
survey of aportion (120 square miles) of the Sal cha—
Pogo airborne geophysical survey tract in the Big
Delta Quadrangle of east-central Alaska. The re-
connaissance ground-truth geologic map and
geochemical data were released in the spring of
2001.

- Co-planned and participated in an international
Alaska-Y ukon field workshop focused on getting
Alaska, Yukon, British Columbia, and Canadian
Geological Survey geologiststogether at key field
locations on both sides of the border to reconcile
rock nomenclature and other geologic, geophysi-
cal, and mineral evidence so that the geologic and
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geophysical mineral datagenerated by Alaskaand
Canadian geologists will have a consistent frame-
work along our common border. Theresulting clar-
ity indatarepresentation will help support resource
development.

- Released a summary of chemical analyses of 800
major oxide and trace elements for rocks from the
Deltamineral belt on the north flank of the Alaska
Rangein east-central Alaska. These sampleswere
collected from aregion that is prospectivefor cop-
per, lead, and zinc mineralization, as well as for
bedrock gold deposits. These analyses were do-
nated to DGGS by private industry and are part of
the data generated by multi-million dollar explo-
ration venturesconducted inthearea. Placing these
datain the public domain makes them availableto
catalyze new exploration efforts.

- Published radiometric geologic-age determina-
tions for rocks of the Iron Creek area of the
Talkeetna Mountains as part of a cooperative
project with the U.S. Geological Survey. Previ-
ousdatareleasesfor thisareaindicated that some
of the igneous rocks are similar in composition to
rocksthat el sewhere host platinum-group-element
mineralization. The new age data indicate that
these igneous rocks also are similar in age.

- Acquired funding from the federal government
to compileadatabase of historical state-generated
rock and mineral geochemical data for mineral-
related projects that are in danger of being lost or
otherwise compromised. This project will concen-
trate on analyses that are in DGGS files but never
published, analyses that were released without
corresponding map locations, and datathat is not
in digital format.

- Made 13 oral and poster presentations about
Alaska mineral resources and DGGS mineral re-
source projectsat various professional association
meetings, mineral exploration conferences, and
business forums to focus attention on Alaska's
geologic resource potential.

- Monitored data reduction and data compilation
and publication for an airborne geophysical sur-
vey of 1,240 square milesconducted in southwest-
ern Alaskaduring FYO1. This project was funded
by a federa cooperative program with the U.S.
Bureau of Land Management. The survey tract
encompassed federal, Alaska Native corporation,
and statelands.

- Aspart of acooperative agreement to shareinfor-
mation and potential work in part of the Mt. Hayes
Quadrangle, DGGS arranged for the collection of
paleontological samples needed for determining
the geologic age of mineralization in the Broxson
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Gulch area. The purpose of the project is to in-
crease public understanding of the geological set-
ting and rock chemistry of nickel—copper—plati-
num-group-element mineralization in that region.
The potential mineral host rocks in the Broxson
Gulch area are similar to those in the mineralized
rocks of the Kluane ultramafic belt of Yukon Ter-
ritory and northern British Columbia, Canada.

- Responded to about 310 requests for technical

information and assistance on mineral-related is-
sues and maps. These requests were from the pri-
vate sector, Native corporations, other state agen-
cies, and federal and local government agencies.

- Located and acquired a commercial high-resolu-

tion gravity survey of a portion of the Holitna
Basin. This survey will enhance the gas potential
assessment of the basin as an energy source for
regional mineral development.

- FYO01 was year three of the five-year NPRA Foot-

hills Program. As part of this program the DGGS
Energy Resources Section released one technical
report on the reservoir potential of the Nanushuk
Formation, aprospective producing horizon that is
exposedintheBrooksRangefoothillswithin south-
eastern NPRA; made a poster presentation on the
petroleum reservoir potential of the Nanushuk
group; and presented a poster summary of the hy-
drocarbon source rock potential of various rock
unitsinthe BrooksRangefoothillsbelt at the Ameri-
can Association of Petroleum Geologists (AAPG)
conference in Denver. This information provides
fundamental framework data useful for guiding oil
and gas exploration on the North Slope.

- Completed helicopter-supported geologic field

mapping and other investigationsin the Philip Smith
Mountains Quadrangle that will encourage indus-
try exploration for oil and gas on the central North
Slope. This project, funded through the U.S. Geo-
logical Survey’sSSTATEMAP program, will produce
a 1:63,360-scale geologic map of the Philip Smith
Mountains C-5 Quadrangle and portions of the ad-
jacent quadrangles, for release in FY02.

- During FYO1 DGGS staff completed helicopter-

supported fieldwork for aDivision of Oil and Gas/
DGGS cooperative petroleum reservoir character-
ization project. This project included examining
surface outcrop samples and subsurface core ma-
terial representing a cross section of North Slope
and Brooks Rangefoothills stratigraphy. Porosity
and permeability, detailed petrography, geochem-
istry, sedimentary facies analysis, and regional
geologic mapping will characterize potential sub-
surface reservoirsin support of oil and gas explo-
ration on both state and federal lands.
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- DGGS, in cooperation with the U.S. Geological

Survey (USGS) and the U.S. Bureau of Land
Management-Alaska(BLM)isevaluating Alaska's
remote coal basins for their shallow coalbed gas
potential. During FY01, DGGS and the Kansas
Geological Survey (KGS), through a cooperative
research agreement, conducted a shallow seismic
study at Fort Y ukon to evaluate the lateral conti-
nuity and thicknessof coal seamsbeneaththecom-
munity. The field portion of the project was com-
pleted between March 31 and April 14, 2001, when
approximately 8.5 line miles of seismic reflection
study was conducted using the KGS's IVI mini-
vibrator. Initial processing of the acquired data
indicatesanumber of significant reflectorspresent,
including the top of thelignite at about 1,200 feet
and indications arethat the coal -bearing zone may
be up to 200 feet thick.

- During FY 01, continued an evaluation of coal

quality of the Copper River field, Eagle field, and
Kobuk River field. Coal samples for the Copper
River field have been submitted for proximate,
ultimate, and trace-el ement analyses, and selected
samples have been submitted for high pressuregas
isotherm studies. The long-term goal of DGGS's
participation in the NCRDS program is to record
all known coal resources in Alaska in a single,
readily accessible database.

- DGGS participated in a field study of the Copper

River basin with the Division of Qil and Gas. Res-
ervoir and source rock samples were collected for
evaluating the oil and gas potential of this basin
that is presently undergoing industry exploration
through the state’ s exploration licensing program.

- Conducted an evaluation of coal lease blocksin

the Jumbo Dome area near Healy for the Division
of Mining, Land and Water (DMLW) as set forth
in regulation 11AAC 85.010. DGGS is mandated
to evaluate the potential for commercia develop-
ment of coal on state lands.

- In September 2000, DGGS participated in a

USGS-led shallow seismic refraction survey at
Galena, Alaska. The refraction survey was de-
signed to determine the depth to bedrock beneath
the city of Galenain order to better assess the po-
tential for local hydrocarbon energy sources. Ga-
lenais approximately 5 miles from known poten-
tial gas-bearing coal outcrops.

- InFY 01, completed devel opment of acustomized

database to archive data collected during energy
resource evaluation and mapping projects. The
database front-end includes a point-and-click map
data entry interface. Field location, sample, and
geochemical datacan be queried and exported into

Accomplishments—FYO1

text or Gl S-compatible formats. 2001 North Slope
field projects utilized alaptop version of the soft-
ware for efficient and on-the-spot data manage-
ment and analyses.

- Continued to provide coalbed methane informa-

tion to the Division of Oil and Gas for the state’s
new shallow gas leasing program. This program
has generated considerable interest by lower 48
producers to explore Alaska's coalbed gas re-
sources.

- Organized and co-sponsored a coalbed methane

workshop, “Alaska Coalbed and Shallow Gas
Resources.” The five-day workshop in May 2001
attracted over 100 participantsto activitieswhich
included atwo-day field trip to view Kenai Penin-
sulageology, coal exposures, and the nation’ sfirst
commercia liquefied natural gas plant at Nikiski
(days 1 and 2); two short courses (days 3 and 4);
and afull day of technical papersand discussions
(day 5). Attendeesincluded coal bed methane pro-
ducers from other states interested in exploring
for coalbed methane in Alaska

- DGGS staff organized and participated in the

AlaskaGeological Society’s Technical Conference
held during May 2001 in Fairbanks. This annual
event brought over 100 geologists together to
present current dataand di scuss geol ogic concepts
that could lead to new energy and mineral devel-
opment in Alaska.

- DGGSstaff represented Alaskaon the West Coast

Petroleum Technology Transfer Council’s Pro-
ducer Advisory Group (PAG). PAG membersfrom
industry, state and federal agencies, and universi-
ties meet at least quarterly to discuss energy re-
source development issues and support innova-
tion in exploration and production techniques
through low-cost conferences and short courses.

- DGGS staff presented a poster summarizing the

hydrocarbon sourcerock potential of variousrock
unitsintheNorth Slopefoothillsbelt at the Ameri-
can Association of Petroleum Geologists (AAPG)
annual meeting in Denver in June 2001. DGGS
shared a booth promoting oil, gas and coalbed
methane exploration in Alaska with the Division
of Oil and Gas at the annual AAPG meeting in
New Orleans.

- DGGS staff prepared a core display and authored

apaper, “ Potentia reservoir faciesinthe Nanushuk
Formation (Albian—-Cenomanian), central North
Slope, Alaska: examples from outcrop and core,”
for the SEPM NPRA Core Workshop held June
2001 at the AAPG annual meeting in Denver. That
poster was al so presented at the May 2001 Alaska
Geological Society Technical Conference. These
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presentations help to inform a broad spectrum of
the petroleum industry about new prospective ar-
easin Alaska.

- DGGS staff presented “Opportunities in Alaska
Coalbed Methane,” at the June 2001 AAPG an-
nual meeting in Denver and participated in dis-
cussions at agas hydrate conference held in con-
junction with the meeting. Participation in these
meetings helps to focus interest on Alaska's ex-
ploration opportunities.

- DGGS staff presented “Overview of DGGS's
Tertiary Holitna Basin Project: Gas for Donlin
Creek?’ at theannual AlaskaMiners Association
convention in Anchoragein November 2000. This
project is a DGGS effort to evaluate the potential
for gasin a nearby remote basin to meet the en-
ergy needsfor ahardrock gold prospect.

- DGGS staff presented an overview of Alaska’'s
rural energy program, coal bed methaneresources,
and new drilling technology at the November 3,
2000, meeting of The Energy Council in Anchor-
age, Alaska. The Energy Council compriseselected
legislatorsfrom ten energy-producing statesaswell
as two international affiliates.

- A DGGS geologist attended the March 2001 an-
nual meeting of The Energy Council in Washing-
ton, DC, and provided information on Alaska's
coalbed gas potential .

- Released a biostratigraphic report on outcrop
samplesfrom the Sagavanirktok Quadrangl e, east-
ern North Slope as a Preliminary Interpretive Re-
port in FY 01, in support of oil and gas explora-
tion.

- A DGGS geologist authored “Evolution of the
Neoproterozoic Katakturuk Dolomite ramp com-
plex, northeastern Brooks Range, Alaska,” pub-
lished in a Society for Sedimentary Geology Spe-
cia Publication, Carbonate sedimentation and
diagenesisintheevolving Precambrianworld. The
Katakturuk Dolomite formsthe core of the frontal
rangein ANWR and is considered by somein the
petroleum industry to be a potentially viable oil
and gasreservoir target on both federal 1002 lands
and adjacent statelands.

- Released on CD-ROM, “Coalbed methane pros-
pects of the Upper Cook Inlet—Field trip guide-
book,” as DGGS Miscellaneous Publication 41;
and “Opportunities in Alaska coalbed methane,
Anchorage, Alaska, March 1-3, 2000, Proceed-
ings,” as DGGS Miscellaneous Publication 42.

- DGGS staff co-authored “ Tapping Alaska' s Enor-
mous Coalbed Methane Potential,” published in
the August 2000 “ American Associ ation of Petro-
leum Geologists Explorer,” a monthly periodical.
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This summary article generated new industry in-
terest in Alaska’'s coalbed gas resources and the
new shallow gas |leasing program.

- Developed draft ground-motion site-response

maps and a draft seismic soil-class map for An-
chorage in cooperation with the UAF Geophysi-
cal Institute. Planners and engineers will be able
to use these maps in conjunction with the build-
ing codes to design more earthquake-resistant
buildings.

- Developed draft tsunami-inundation mapsfor the

Kodiak area in cooperation with the UAF Geo-
physical Institute, Alaska Division of Emergency
Services, and the Kodiak city and borough gov-
ernments. These maps depict modeled inundation
extents of tsunami wavesfrom several earthquake
scenarios to guide emergency managers in plan-
ning evacuation areas and routes.

- Developed a database of published information

on Quaternary-agefaultsandfoldsin Alaska(those
active in the past 2 million years). The DGGS
Report of Investigations will be a useful tool for
geoscientists, engineers, emergency managers,
government and industry planners, researchers,
and educators.

- As part of Anchorage area earthquake-hazards

studies, DGGS participated in a field study with
personnel from the University of Durham (En-
gland) to obtain detailed sedimentologic data on
land-level changesduring the 1964 earthquake and
several similar prehistoric earthquakes. The study
hasreveal ed evidence of small pre-earthquakeland
adjustments that could become a basis for fore-
casting major subduction-zone eventsin somear-
eas several yearsin advance.

- Represented Alaska on the Western States Seis-

mic Policy Council, which provides a forum for
communication between geoscience and emer-
gency management professionals and develops
policy recommendations for states and local gov-
ernmentsto consider in reducing earthquake risks.
These policy recommendations may include pub-
lic education programs, hazard mapping, zoning
regulations, building codes, insurance, or emer-
gency-response planning.

- Participated in the advisory committeefor thefed-

erally funded Advanced National Seismic Network
to help guide the emplacement and operation of
new seismometers and strong-motion instruments
in Alaska. DGGS participation on the advisory
committee will continue for the life of the pro-
gram.

- Provided overall logistical coordination and man-

agement for major expansion of Alaska Volcano
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Observatory (AVO) volcano monitoring capabili-
ties in the eastern Aleutian Islands and on the
Alaska Peninsula. Expanded monitoring of active
Aleutian volcanoeswill ensure accurate and timely
reporting of volcanic activity along thismajor air-
line and air cargo route. As a result, air carriers
can confidently continue and expand their routes
into and over Alaska knowing that they will re-
ceive the information they need to avoid damage
by airborne volcanic ash.

- DGGS staff co-authored and produced DGGS

Report of Investigations 2000-4, “Preliminary
vol cano-hazard assessment for Makushin Vol cano,
Alaska.” Thisis one of series of volcano-hazard
assessments being produced for vol canoes moni-
tored by AVO and published by either DGGS or
USGS.

- Maintained and updated the public AVO World

Wide Web pages. The purpose of these Web pages
istoimprove public safety by providing accessto
timely and accurate information for the general
public, management agencies, the aviation indus-
try, local communities, and others who may be
impacted by the nearby or distant effects of volca-
nic eruptions. Each month the Web siteisaccessed
about 10,000 times and about 45,000 pages are
viewed.

- Continued maintenance and improvementsto the

internal AVO World WideWeb pages. These pages
display a wide variety of near-real-time seismic
and satellite data, most of which is the result of
automated, mathematical, and computer post-pro-
cessing. These pages have become instrumental
in daily monitoring of volcanoes.

- Maintained and expanded the whole-rock

geochemical databaseused by al AV O geologists.
This effort has, during the lifetime of AVO, re-
sulted in the single largest body of geochemical
dataon Alaskavolcanoes. The databaseis larger
than the collection of all previous Aleutian arc
geochemical analysesthat have been publishedin
the last 50 years by the scientific community and
isused to model Aleutian volcano eruptiveevents
and other vol cano phenomena.

- DGGS geologists participated in two major NASA

workshops to assess needs for satellite and air-
borne remote-sensing data for scientific work in
Alaska to address specific regional problems. In
conjunction with this, they established a formal
working relationship with the Alaska SAR Facil-
ity at UAF.

- A DGGSgeol ogi st submitted asuccessful proposal

toNA SA for a two-year pilot project that will de-
velop internd DGGS remote-sensing expertise to
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augment traditional field methodsin geomorphol-
ogy, surficial geology, engineering geology, and
bedrock geology. These techniques will be used
to evaluate the placer gold potential of part of the
Council placer mining district on the Seward Pen-
insula. Determining the potential for buried placer
depositsmay help catalyze economic development
in rural communities and benefit the people of
Alaskaby expanding opportunitiesfor both small-
and large-scale mine operations.

- DGGS provided recommendations to NASA for

candidate areas of Alaskato obtain airborne tan-
dem-mission synthetic aperture radar (SAR) data
as part of NASA’s 2000 PacRim mission. NASA
successfully flew the mission recommended by
DGGS, obtaining more than 8,000 square miles
of high-resolution topographic dataalong the pro-
posed Alaska Highway gas pipeline and railroad
corridors and over Augustine and Okmok volca-
noes.

- Published “Interpretive bedrock-geol ogic map of

the Petersville (Yentna) mining district, Alaska’
(Report of Investigations 2000-3). This bedrock-
geologic map covers an area of approximately 428
square milesand includes portions of the Talkeetna
B-2, B-3, B-4, C-2, and C-3 quadrangles.

- Published surficial-geologic and derivative engi-

neering-geologic maps for the Eagle A-2 Quad-
rangle, an area of approximately 262 square miles,
as part of afederally funded STATEMAP project.
These maps accompany the general geol ogic map
of the area and will be beneficial for locating con-
structionmaterial sand eval uating engineering con-
straints for future development in the area.

- Completed final drafts of surficial- and engineer-

ing-geol ogic maps of the Chulitnamining district,
to be published as DGGS Reports of Investiga-
tions. These maps cover an area of approximately
428 square milesand include portions of the Healy
A-5, A-6, and B-5 quadrangles as well as parts of
the Mount McKinley A-1 and Takeetha Moun-
tains D-6 quadrangles. They accompany the gen-
eral geologic map of the area and will be benefi-
cial for locating construction materials and evalu-
ating engineering constraints for future develop-
ment in the area.

- Updated and expanded the existing Gl S-based

bibliography of industrial mineralssitesin Alaska
and made it available to the public digitaly, via
the Internet, and on CD-ROM.

- Compiled a digital, Gl S-based directory of cur-

rent construction-materials producers in Alaska
that includeslocation, commaodity, and production
data. Approximately 100 questionnaires were
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mailed or faxed to confirmed vendors who stated
awillingness to take part in this survey.

- Completed reconnaissance surficial-geologic
fieldwork in the Salcha River—Pogo area in sup-
port of a three-year project to provide ground-
truthing for airborne geophysical surveys in the
region. Goals of this reconnaissance survey were
to assess the extent of glacial deposits, look for
evidence of young faulting, and explain the ap-
parent lack of placer deposits associated with the
Pogo mineralized area.

- Developed a comprehensive GIS database for
existing construction-materials information along
the 416-mile-long Dalton Highway that will help
DOT&PF more easily identify sites that will fur-
nish materialsfor future highway maintenance and
upgrade projects.

- A DGGSgeologist participated in aninternational
cooperativeworkshop, TheRoleof Mineral Aero-
sols in Quaternary Climate Cycles: Models and
Data, sponsored by the INQUA (International
Quaternary Association) Commission on Loess.
The workshop was held in Jena, Germany. This
meeting of scientists from the fields of geology,
climate modeling, and computer databaseswas by
invitation only and was convened in order to ini-
tiate the synthesis of loess (windblown dust de-
posited on land) dataand to facilitate interactions
between the dust modeling and data collection
communities. The Spring 2001 DGGS newsl etter
article, “ Atmospheric dust: Impactson climate and
the critical need for geologic data,” discussesthe
background of and issuesraised in the workshop.
- Responded to approximately 365 requests for
technical assistance or information on engineer-
ing-geol ogy issuesand geol ogic hazardsin Alaska.
About one-third of these requests came from state
agencies. The remainder came from federal agen-
cies, local government, private businesses,
academia, and individuals.
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- Completed a needs assessment and conceptual

database design for a centralized relational geo-
logic database management system to integrate
with and complement the DGGS GI S system and
prepared an RFP for a contract to implement the
DGGS database. The objective of this project is
to allow DGGS geol ogiststo more quickly respond
toinformation requestsand shortenthe cycletime
for generating maps and reports.

- Converted 370 archive data tables from older

DGGS publications to electronic format; the data
will be used to begin populating the division-wide
databasethat isbeing planned and created and will
eventually be accessible by the public.

- Recovered data from archived publications and

identified data for the pending DGGS geologic
database system.

- Completed scanning all DGGS reports and maps

published before 2000 and made them available
through the DGGS Web site. New maps and re-
portswill be added in this format as they become
available.

- A DGGS geologist conducted a workshop on

Internet resourcesfor prospectorsat the computer
lab facilities at the Delta Mine Training Center.
The presentation could serve as a basis for other
similar presentationsin other venues.

- Added a new, easy-to-use search feature to the

DGGS Web site. In addition to the “Publications
by Quadrangle” and “Publications by Series’
searches, there is now a keyword search. The
search engine will look through the DGGS web
pagesand report any occurrences of specified key-
words or phrases.

- DGGS staff participated in numerous public

school classroom science and science-fair pro-
grams, and made presentations in University of
Alaskaseminarsand geology courses.
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PROGRAM—FYOS

The goals of DGGS are closely aligned with those of
the Governor, AS 41.08, and the Legislature.

The Legislature has directed DGGS to seek the follow-
ing outcomes:

1. Encourage private-sector investment in ven-
tures that will develop Alaska's mineral, oil
and gas, coal, and construction materials.

2. Mitigate the adverse effects of naturally oc-
curring geologic hazards on the economy of
Alaskaand the saf ety of Alaskans

DGGS pursuesthese outcomesthrough the productsand
services provided by five major programs. To imple-
ment these programs, DGGS pools funds from the
Division’s annual General Fund base budget, Federal
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Receipts, Legislatively Designated Program Receipts,
and Capital Improvement Projects. Federal Receiptsand
Program Receipts are sought only for program activi-
ties that are closely aligned with the mission specified
in AS 41.08 and the Division's Mission and Measures
statement. Likewise, CIP funds address geologic re-
source problems or goals that DGGS has been specifi-
cally asked to pursue. Currently, one-half to three-fifths
of Alaska's geophysical and geological program is fi-
nanced from non base level budget funding sources.
Securing the complementary funds required to imple-
ment the mandates of AS 41.08 and our Mission State-
ment on an annual basisis never assured.

The following tasks within our five major programs
constitute the Division’ s strategy for meeting the goals
of the DGGS Mission Statement in FY03.

STATEWIDE MINERAL

RESOURCE APPRAISAL

- Contingent on FY 03 CIP funds, geophysically sur-
vey 1,000 square miles (640,000 acres) of
high-potential mineral tracts per year to provide the
geophysical dataneeded to sustain Alaska’ smineral
industry investments and create jobs throughout
Alaska.

- Funded by FY 03 General Fund base budget and com-
mitted airborne geophysical/geological mineral
inventory CIPfunds, conduct ground-truth geologic
mapping and release an interim geologic map of the
Big Delta C-3 and portions of the Big Delta C-2 and
B-3 quadrangles within the Salcha River—Pogo air-
borne geophysical tract. This map will provide
ground-truth geol ogic dataneeded to more effectively
interpret the geophysical data previously generated
for the Salcha River—Pogo mining district. The map-
ping areaisakey to understanding regional geology
near the Pogo mineral deposit and newly discovered
Caribou prospect. Conducting investigations and
releasing geologic data about this areawill help the
mineral industry and policy makers make informed
decisions. A preliminary geologic map, sample lo-
cation map, and tables of analytical data will be
produced.

- Gather, verify, and collate pertinent statistics and
summary observations about the status of Alaska's
mineral industry during calendar year 2002 to docu-
ment the industry’s annual achievements and
encourage others to participate. This document is

widely circulated and isrecogni zed asthe best source
of summary statistical data on Alaska's mineral in-
dustry.

- Provide authoritative briefings about the status of
Alaska s mineral industry, State support for mineral
ventures, and recently acquired geophysical and geo-
logical data at professional mineral industry
conventions and trade shows, and in professional
journals. These presentations are an effective means
of bringing the favorable mineral development po-
tential of Alaska to the attention of corporate
exploration managers and others who make mineral
industry investment decisions.

- Produce a ground-truth geologic map of the Delta
mining belt from data contributed to us by the pri-
vate sector. Several different companies collected
geologic and geochemical data over many years of
investigation. Synthesizing and rel easing the datato
the public at large will add to a better understanding
of the geologic framework of Interior Alaska and
will encourage mineral investment in the region.

- Produce aground-truth geol ogic map of the Broxson
Gulch area near Paxson as part of a cooperative
project with the Geologic Survey of Canadato bet-
ter understand and disseminate knowledge about
regional metallogeny in a 600-km-long metallogenic
terrane that ranges from British Columbia to
southcentral Alaska. The terrane is favorable for
deposits of platinum-group metals, nickel, copper,
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and gold. DGGS will publish the paleontologic in-
formation and a preliminary geologic map in FY03.
Synthesizing and releasing the data to the public at
large will add to a better understanding of the geo-
logic framework of southcentral Alaska and
encourage mineral investment in the region.

-Contingent on federal funding, complete a

georeferenced database of geochemical data from
past DGGS projects and make this information ac-
cessibleonthelnternet. Analysesof major oxideand
trace-element geochemical analyses from bedrock
voucher samples will be screened for quality data.
Theresulting databasewill include the sample' sana-
lytical history, laboratory, vintage, degree of
reliability, and associated project information. These
data can provide fundamental new insights regard-
ing the state’ s geol ogic framework relative to mineral
deposits.

- Contingent on federal funding, completea Gl S-based

georeferenced bibliography of bedrock geologic
mapping of Alaskashowing what geologic mapping
is available for the state, its vintage, and level of
detail. Make this information accessible on the
Internet. This project will provide the database

Program—FY03

needed to answer a question posed by the Legisla-
turein FY 00, namely, “What isthe status of geologic
mapping in Alaska?’ It also will provide a useful
starting point for anyone needing technical geologic
framework information for an Alaska venture.

- Contingent on federal funding, begin a two-year

project to compile a georeferenced database of
geochemical data for the Aniak mining region in
southwestern Alaska. Previously unpublished chemi-
cal analyses of bedrock samples and geochemical
datafrom stream sediment samples generated by fed-
eral agencies, some AlaskaNative corporations, and
some private-sector corporations will be included
with existing DGGS, U.S. Geological Survey, and
U.S. Bureau of Land Management (BLM) data. The
resulting database will reference the analytical tech-
nique, laboratory, vintage, degree of reliability, and
associated project information for each sample. The
datawill be published by BLM in conjunction with
DGGS.

-DGGS Mineral Appraisal Project geologists will

provide timely responses to verbal and written re-
quests for information from other State agencies,
local government, and the general public.

STATEWIDE ENERGY RESOURCE ASSESSMENT

- Contingent upon L egislatively Designated Program

Receipts, complete year four of a five-year project
to determine the stratigraphy and reservoir potential
of Nanushuk and Tuluvak Formation sandstones
exposed along 120 miles of the northern Brooks
Range foothills and Colville River in order to pro-
vide key geologic framework elements to aid future
oil exploration in the central North Slope. Thiswork
will include 1:63,360-scale bedrock geologic map-
ping of oil-stained Cretaceous strata and evaluate
source-rock potential of selected rock units in the
southern Colville Basin and northern flank of the
Brooks Range to help identify favorable oil or gas
exploration plays.

- Funded by a CIP appropriation, complete evaluation

of potential hydrocarbon source rocks in Tertiary
(66.4—1.6-million-year-old) rocks in the southern
McGrath Quadrangle by collecting additional
samples for hydrocarbon source-rock evaluation
analyses.

- Contingent upon federal funding, initiate the first

year of athree-year program to develop lightweight
coiled-tubing microborehole drilling technology to
test coal bed methane potential and gas producibility
at three high-priority rural Alaska sites.

- Funded by afederal contract, acquire new geochemi-

cal datafor coal in the Kobuk River and Nulato coal
fieldsin order to classify that coal resource’s quality
in support of future coal prospecting, leasing, and
coalbed methane leasing in Alaska.

-Funded by afederal contract, conduct the first year

of a two-year, basin-wide energy resource assess-
ment of the potential of the Y ukon Flatsto contribute
oil, conventional gas, and coalbed methane to do-
mestic United States commercial markets through
existing and proposed pipelines.

- Funded through aRei mbursabl e Services Agreement

with the Division of Oil and Gas, evaluate the reser-
voir characteristics of a representative collection of
360-66.4—million-year-old North Slope and Brooks
Range foothills rock formations. These rocks also
occur in the subsurface within the North Slope Ba-
sin. Therefore, these datawill help identify potential
North Slope oil or gas reservoirs.

- Contingent on Legislatively Designated Program

Receipts, expand the evaluation of reservoir charac-
teristics of arepresentative collection of North Slope
and Brooks Rangefoothillsrocksranginginagefrom
360 million years old to 66.4 million years old to
provide porosity and permeability data characteriz-
ing their oil and gas reservoir quality.
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- Provide written eval uations of mineable coal poten-
tial for lease areas in response to requests from
Division of Mining, Land and Water.

-Respond to verbal requests from other State agen-
cies, federal agencies, industry, local government,
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and the public for information on energy-rel ated geo-
logic framework and oil, gas, and coal resource data
(estimated 80 responses).

STATEWIDE ENGINEERING GEOLOGY/CONSTRUCTION MATERIALS

- Produce written evaluations of potential hazardsin
areas of oil exploration leases, land disposals, per-
mit applications, etc., and respond to verbal requests
for information from other state agencies, local gov-
ernment, and the general public (estimated 250-300
responses).

- Aspart of the Alaska Coastal M anagement Program,
conduct reviews of Coastal Policy Questionnaires
and consistency applications to ensure compliance
withthe state’ sgeophysical hazards standard (6 AAC
80.050).

- Conduct post-event hazard evaluationsin response
to unexpected major geologic events (for example,
earthquakes, volcanic eruptions, and landslides),
providing timely information dispersal to the public
via electronic as well as traditional methods, and
providing event and continuing hazard information
to appropriate emergency management agencies.

- Contingent on partial federal funding, complete a
map of earthquake-induced liquefaction susceptibil-
ity inthe Anchorage area.

- Contingent on partial federal funding through a co-
operative project with the University of Durham,
complete astudy of sedimentologic evidence of great
earthquakes in the Anchorage region as a basis for
identifying possible methods for forecasting similar
futureevents.

- Contingent on partial federal funding and in coop-
eration with the Division of Emergency Services,
University of Alaska Geophysical Institute, and
coastal communities, publish tsunami-inundation
maps for Homer and Seldovia.

- Supported by federal funding through the Coastal
M anagement Enhancement Grants Program, publish
generalized earthquake ground-shaking hazard maps
for southeastern coastal districts.

- Contingent on continued federal funding, publish a

geologic map of Mt. Spurr volcano.

- Contingent on continued federal funding, participate

in the second year of geologic mapping and hazards
evaluation of Mt. Veniaminof volcano, Alaska' slarg-
est volcano, and one of the most poorly known. FY 03
will be the second year of a planned three-year
project.

- Contingent on continued federal funding, maintain

and enhance the AVO Web site. With as many as
500 visitors per day, the AVO Web site is one of our
most important information dissemination activities.

-Publish a CD-ROM disk containing geographical,

geophysical, geological, geochemical, and land man-
agement data for the entire Aleutian volcanic arc in
a georeferenced database format.

-Provide final oversight, coordination, and helicop-

ter contracting for multi-team fieldwork to conduct
geol ogic-hazards studies and sei smic monitoring of
active volcanoes in the Cook Inlet, Alaska Penin-
sula, and Aleutian Islandsregions.

- Participate in volcano eruption response and hazard

mitigation as needed to provide timely and accurate
warnings and eruption information to emergency-
response agencies and air-traffic controllers.

-Provide field database and GIS support to ongoing

mapping projects at Okmok Volcano and V eniaminof
\blcano.

- Contingent on anticipated federal funding, initiate

monitoring and hazards evaluation of far western
Aleutianvol canoes.

-Funded by a federal grant, implement the second

phase of athree-year project to apply remote sens-
ing technology to an investigation of the Council
mining district. The objective of thisinvestigation
istoidentify prospective areasthat may host previ-
ously overlooked placer gold resources.
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Program—FY03

GEOLOGIC MATERIALS CENTER

-In accordance with a framework of multiple inter-

agency cooperative agreements, maintain the state’ s
interagency archive of geologic materials (voucher
samplesof rocks, oil and gaswell processed samples,
core, rock, thin-sections, ore samples, and hard-rock
mineral core) acquired from private companies and
state and federal agencies.

- Systematically record and archive new geologic

material pertinent to Alaska s energy and mineral re-
source development as they are submitted to the
Geologic Materials Center.

- Contingent upon federal funding, install an updated

GMC sample database on the World Wide Web so
that the catalog of the Center’s holdings is acces-
sibleto mineral and energy explorationists and other
interested parties viathe Internet.

- With federal funding, catalog all historical U.S. Bu-

reau of Mines statewide mineral samples stored at
the interagency Geologic Materials Center.

GEOLOGIC MAPS AND REPORTS

-Assemble and edit the technical and educational

maps and reports of DGGSin both conventional and
digital format.

- Contingent upon continued federal funding, com-

plete the design and construction of the
Division-wide component of an interagency state-
federal digital geol ogic database management system
sothat DGGS canimproveitscycletimefor respond-
ing to geologic resource and engineering geology
gueries and for completing its mineral and energy
inventory studiesin frontier areas.

-Assemble, edit, and publish the annual Mineral In-

dustry 2001 report. This report preserves the
definitive statistics for Alaska's mineral industry.

-Maintain the DGGS information management mi-

crocomputer network infrastructure.

- Contingent upon federal funding, scan and make ac-

cessibleonthelnternet all USGS Professional Papers
and Bulletins pertaining to Alaska geology.
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PUBLICATIONS RELEASED TO DATE IN FYO2

Geophysical Reports

GPR 2001-1. Edcon Land Gravity Survey, Holitna Ba-
sin, Southwest Alaska, by Edcon, Inc., 2001, 1 CD-
ROM. $10.

Information Circulars

IC 32. Directory of aggregate, rock, and soil producers
in Alaska, by D.S. Pinney and E.S. Duenwald, Updated
October 2001, 19 p. Free.

IC 47. Alaska s mineral industry 2000: a summary, by
D.J. Szumigala and R.C. Swainbank, 2001, 14 p. Free.

Miscellaneous Publications

MP 40. Geotechnical borehole and well-log database
for Anchorage, Alaska, by R.A. Combellick, J.L. Mayer,
K.D. Sink-Blair, and SM. Weems, 2001, 8 p., 1 shest,
scale 1:25,000, 1 disk. $15 (disk information on paper,
add $10 to cost of publication).

M P 41. Coalbed methane prospects of the Upper Cook
Inlet—Field trip guidebook, by C.E. Barker, J.G. Clough,
and T.A. Dallegge, 2001, 1 CD-ROM. $10.

MP 42. Opportunities in Alaska coalbed methane, An-
chorage, Alaska, March 1-3, 2000—Proceedings, 2001,
1 CD-ROM. $10.

MP 43. Preliminary map of industrial minerals occur-
rences in Alaska, by D.S. Pinney and E.S. Duenwald,
2001, 69 p., 2 sheets, scale 1:2,500,000 1, CD-ROM.
$43.

MP 44. Preliminary bibliogaphic database of Quater-
nary faultsand foldsin Alaska, by P.A. Craw, J.L. Mayer,
and R.A. Combellick, 2001, 1 CD-ROM. $10.

MP 123. Historically Active Volcanoes of the Aleutian
Arc, by J.R. Schaefer and C.J. Nye, 2002, 1 sheet, scale
1:3,000,000. $13.

MP 124. Preliminary engineering-geologic database of
the proposed Alaska Natural Gas Transportation Sys-
tem (ANGST) corridor from Prudhoe Bay to Livengood,
Alaska, by C.E. Cameron, E.E. Thoms, and C.A. Gdll¢,
2002, 4 CD-ROMS. $40.

Preliminary Interpretive Reports

PIR 2001-3a. Geologic map of the Eagle A-2 Quad-
rangle, Fortymile mining district, Alaska, by M.B.
Werdon, R.J. Newberry, and D.J. Szumigala, 2001, 1
sheet, scale 1:63,360. $13.

PIR 2001-3b. Bedrock geologic map of the Eagle A-2
Quadrangle, Fortymile mining district, Alaska, by M.B.
Werdon, R.J. Newberry, D.J. Szumigala, and D.S.
Pinney, 2001, 1 sheet, scale 1:63,360. $13.

PIR 2001-3c. Surficial-geologic map of the Eagle A-2
Quadrangle, Fortymile mining district, Alaska, by D.S.
Pinney, 2001, 1 sheet, scale 1:63,360. $13.

PIR 2001-3d. Engineering-geologic map of the Eagle
A-2 Quadrangle, Fortymile mining district, Alaska, by
D.S. Pinney, 2001, 1 sheet, scae 1:63,360. $13.

PIR 2001-4. Palynology of Tertiary Holitha outcrops,
McGrath and Talkeetnaquadrangles, by Pierre A. Zippi,
2001, 22 p. $2.20.

PIR 2001-5. Reconnaissance bedrock geology map of
the Pogo area, Big Delta B-2 and B-3 quadrangles,
Alaska, by M.B. Werdon, R.J. Newberry, D.J.
Szumigala, and L.E. Burns, 2001, 1 sheet, scale
1:63,360. $13.

Raw-Data Files

RDF 1999-2. Chulitna district paleomagnetic study,
1998, by David Stone, Howard Scher, and Chad Schopp,
August 2001, 4 p. $2.

RDF 2001-1. Magjor oxide, minor oxide, trace element,
and geochemical datafrom rocks collected inthe Salcha
River—Pogo area in 2000, Big Delta and northwestern
Eaglequadrangles, Alaska, by M.B. Werdon, J.E. Athey,
D.J. Szumigala, R.J. Newberry, J.C. Grady, and W.C.
Munly, 2001, 19 p., 1 sheet, scale 1:250,000. $15.

RDF 2001-2. Whole-rock oxide and trace element anal y-
ses for rock samples from the Delta mineral belt, Tok
mining district, Alaska, by C.F. Schaefer and S.S.
Dashevsky, 2001, 3 p., 1 disk, 1 sheet, scale 1:63,360.
$15.

RDF 2001-3. “Ar/*Ar analyses from the Iron Creek

area, Talkeetna Mountains Quadrangle, Alaska, by Jeff
Drake and Paul Layer, 12 p. $2.
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Reports of Investigations

RI 2000-4. Preliminary volcano-hazard assessment for
Makushin Volcano, Alaska, by J.E. Begét, C.J. Nye, and
K.W. Bean, 2000, 22 p., 1 sheet, scale 1:100,000. $16.

RI 2000-5. Fossil locality map for the Healy A-6 Quad-
rangle, southcentral Alaska, by R.B. Blodgett and
K.H. Clautice, 2000, 42 p., 1 shest, scae 1:63,360. $17.

RI 2001-1A. Bedrock geologic map of the Chulitna re-
gion, southcentral Alaska, by K.H. Clautice, R.J.
Newberry, R.B. Blodgett, T.K. Bundtzen, B.G. Gage,
E.E. Harris, SA. Liss, M.L. Miller, R.R. Reifenstuhl,
J.G. Clough, and D.S. Pinney, 2001, 31 p., 1 sheet, scale
1:63,360. $16.

RI 2001-1B. Geologic map of the Chulitna region,

southcentral Alaska, by K.H. Clautice, R.J. Newberry,
D.S. Pinney, R.B. Blodgett, T.K. Bundtzen, B.G. Gage,

Appendix

E.E. Harris, SA. Liss, M.L. Miller, R.R. Reifenstuhl,
and J.G. Clough, 2001, 32 p., 1 sheet, scale 1:63,360.
$16.

RI 2001-1C. Surficial-geologic map of the Chulitna re-
gion, southcentral Alaska, by D.S. Pinney, 2001, 3 p.,
1 sheet, scale 1:63,360. $14.
RI 2001-1D. Engineering-geologic map of the Chulitna
region, southcentral Alaska, by D.S. Pinney, 2001, 5 p.,
1 sheet, scale 1:63,360. $14.

Special Reports

SR 55. Alaska's mineral industry 2000, by D.J.
Szumigala, R.C. Swainbank, M.W. Henning, and F.M.
PFillifant, 2001, 66 p. Free.






